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1 System Overview 


1.1 


General Description 


SC9830A is a highly integrated application processor with embedded TD-LTE, LTE 
FDD, TD-SCDMA/HSPA(+), WCDMA/HSPA(+) and dual GSM/GPRS/EDGE to 
support DSDS and DSDA. It consists of Quad-core ARM® Cortex-A7MP core as 
application processor, which includes a NEON multimedia processing engine, 
Dual-core ARM® mali400MP as 3D graphics accelerator, multi-standard multi-media 
accelerators and advanced audio subsystem. The specially optimized architecture of 
SC9830A can achieve high performance and low power for a lot of applications. 
Proprietary architectures and algorithms were developed for low power ASIC design 
and power management. Unique techniques are used for noise/offset calibration and 
cancellation. Overall, SC9830A chip set presents a high cost-effective platform for five 
mode Android mobile devices. 


1.2 SC9830A Features 


1.2.1 


V.0.2 


Platform Features 
MCU Subsystem 
Quad-core ARMS Cortex™ A7MP processor, up to 1.5GHz 
32 KB L1 I-cache and 32 KB L1 D-cache, 512KB L2 cache 
64 KB on-chip SRAM 
NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 
High performance multi-layer AXI bus system and low power APB system 
Support 32-bit ARM and 16-bit Thumb instructions 
32 KB on-chip ROM for laboratory or factory programming and system boot 
Support boot from NAND, USB, UART, eMMC 
Support memory re-mapping mechanism 
Dedicated DMA with 32 logical request channels 
General purpose RTC timers for task schedule and system timing recording 


System timer with 1 ms counting scale 


Watchdog timer for system crash recovery 
Spreadtrum Communications, Inc., Confidential and Proprietary 21 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


m Bus monitors for MCU system debug or performance analysis 

a JTAG port for in-circuit emulation 

a Support UID and secure boot 

a Support DVFS technology with voltage ranging fro 0.9V to 1.0V 
Note: 


ARMS Cortex™ is a registered trademark of Advanced RISC Machines Limited. 


External Memory Interface 
= Support NAND flash 


= Support eMMC 4.5 
= Support LPDDR2, LPDDR3 
N 


Supporting the following memory combinations: 


eMCP(eMMC/LPDDR2) 

eMMC + LP DDR3 

m NAND flash is supported by NAND controller, with the following features: 
Support SPI Nand 

u eMMC flash is supported by eMMC controller, with the following features: 
Support 1.8V I/O 

Support 1.8 or 3.0V VCCO 

Support 1/4/8-bit device 

Compliance to eMMC4.5 

m LPDDR2/LPDDR3 is supported by DDR Controller, with the features list below: 


e Support only 1.2 V devices 


support 16 bit and 32 bit devices 
e Support up to 2 chip select channels (2 CS) 
e Support up to 16G Bit devices 
e Clock up to 667(LPDDR3)/533(LPDDR2) MHz 
Peripheral and Connectivity Interfaces 
Support tri-SIM cards, both 1.8 V and 3.0 V devices 
Support three SDIO 3.0 
Support USB 2.0 High speed OTG 
Support USB HSIC 
Support UART 


a Support SPI, support both master and slave, support 3-wire SPI, 4-wire SPI and 


synchronous SPI 
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1.2.2 
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Support IIS( PCM), for audio codec connection 

Support 3-column x 3-row keypad with internal pull-up resistors 
Five I2C interfaces 

More than 200 GPIO pins 

Four PWM outputs 

Support SIM/USIM 

Support 2-pair digital MICs 


Modem Features 
TD-LTE/ LTE FDD Baseband 


Compatible with 3GPP Release Release 9 

Support TDD/FDD LTE Category 3 i.e., DL 100 Mbps/UL 50 Mbps with 2x2 MIMO 
Support TDD/FDD LTE Category 4 i.e., DL 150 Mbps/UL 50 Mbps with 4x2 MIMO 
Support dual-layer beamforming with DCI format 2B decoding and TM8 


Support TDAV (Timing Advance Measurement) measurement and UE measures 
and reports its receive-transmitting timing difference 


Support PWS (Public Warning System) and CMAS receiving 


Support different data rate at different BW (scalable), 150Mbps at 20MHz, 100 
Mbps at 20 MHz, 50 Mbps at 10 MHz, 25 Mbps at 5 MHz, etc. 


Support bands : 
e TD-LTE : Band 38, Band 39, Band 40, Band 41 
s [TE EDD : Band 7, Band 1, Band 3, Band 17 


Cryptographic Algorithms: UEA1/UIA1:SNOW-3G, UEA2/UIA2:AES, 
UEA3/UIA3:ZUC 


WCDMA/HSDPA/HSUPA Baseband 


Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
Release 7 HSDPA, up to 21Mbps(Category 14) 

Release 7 HSUPA, up to 5.76Mbps(Category 7) 

Diversity Reception and soft combining over two receive antennas. 
Receive Decimation Filters and chip-level Matched Filter. 


Compensation Filters to offset phase/gain distortions from receive radio frequency 
circuitries. 


Real-time acquisition and measurement of WCDMA signals over multiple radio links 
Individual tracking and demodulation of each WCDMA signal in each radio links 


Multi-stage Automatic Gain Control 
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DC Offset Compensation 

Freguency Tracking Control over local oscillator 

QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 
De-interleave and removal of the rate-matching per 3GPP specification. 
Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
Discontinuous Receive (DRX) Low Power Controller 

Real-time Turbo Encoder/Decoder 

Real-time Convolutional Encoder/Viterbi Decoder 

Interleave and Rate-matching per 3GPP specification on the uplink 
User Long Code and Short Code Generation 

Transmit QPSK Mapping, Spreading and Scrambling 

Transmit Gain Controls 

Transmit Pulse-Shaping Filters and Interpolation Filters 

Hardware KASUMI ciphering engine 

HSDPA equalization 

HSSCCH-less operations 

WCDMA support diversity receiving 


TD-SCDMA/HSDPA/HSUPA Baseband 


Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 7 
Support 1880~1920 and 2010~2015 bands 

Support HSDPA 2.8Mbps (category 15) 

Support HSUPA 2.2 Mbps (category 6) 

Support HSPA+ downlink 4.2Mbps (category 24) 

Cryptographic Algorithms: UEA1(f8) and UIA1(f9) 


GSM/GPRS/EDGE Baseband 


M Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, 
and PCS1900 recommendations 
B Complete in-phase and quadrature (UO) component interface between the Digital 
Signal Processor (DSP) and RF module 
EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
Cryptographic Algorithms: A5/1 A5/2 A5/3,GEA1, GEA2, GEA3 
Multi-mode 
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Support TD-L/TD-SCDMA/GGE or TD-LTE/LTE FDD/WCDMA/GGE CSFB 
Support DSDS, DSDA, SVLTE(CMCC dual standby type1) 

Support GGE+TD-LTE/LTE FDD/TD-SCDMA/WCDMA/GGE 

VoLTE and RCS 


Voice and Audio Codec 


W Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate 
(HR), and full rate (FR) 


M Dial tone generation 

M Voice memo 

M Noise reduction 

M Echo suppression/echo cancellation 

W Digital sidetone generator with programmable gain 
1.2.3 Multimedia Features 

3D Graphics 


WB Support OpenGL ES1.1/1.2/2.0 3D graphic 
B Support OpenVG 1.1 
m Upto 50M Tris/s, 921MPix/s @ 512Mhz 


LCD Display 
B Integrated display controller (Dispc), support MCU IF, RGB IF 


W Integrated MIPI DSI, support 
s 4 data lanes 


s . Compliance to MIPI Alliance specification for Display Serial Interface, version 
1.01.00 


e Compliance to MIPI Alliance specification for Display Pixel Interface (DPI-2), 
version 2.00 


e Compliance to MIPI Alliance specification for Display Bus Interface, version 
2.00 


e Compliance to MIPI Alliance specification for Display Command Set, version 
1.02.00 


e Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 
Supports panel resolution up to WxGA(1280x800) 


Support 2 layers, one is image and another is OSD; 
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Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK 
data format in image layer; 


Support RGB888/RGB565/RGB666/RGB555/PACK data format in OSD layer 
Support dithering, RGB888->RGB666, RGB888->RGB565 

Support 16-, 18- and 24-bits DPI/eDPI output 

Support 8-, 9-, 16-, 18-, and 24-bits DBI output 


Support TE function when in DBI/eDPI output 


Image Sensor Interface 


Support JPEG image sensor sizes up to 8M pixels 


Support YUV image sensor sizes up to 3M pixels 


Support raw-RGB image sensor sizes up to 13M pixels 


Support image sensor data YCbCr, and JPEG format, support both CCIR601 and 
CCIR 656 


Integrated MIPI CSI, support 


4 data lanes 


Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.00 


Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 


Image Signal Processor 


V.0.2 


Support scaling down/up functions, scaling factors from 1/4 to 2 


Support hardware rotation 


Support JPEG decoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV444, YUV422/YUV422R, YUV420, 
YUV411/YUV411R or gray scale 

Support JPEG encoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV422 or YUV420 


Support PNG, GIF decoder 


Raw RGB space 


Black Level Calibration (BLC) 
Non-Linear Calibration (NLC) 
Lens Shading Correction (LENS) 
Auto White Balance (AWB) related 
Noise Reduce (NSR) 

Auto Gain Control(AGC) 
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e Color Filter Array (CFA) 


W Full RGB space 
e Color Matrix Correction (CMC) 
e Gamma Correction (GMC) 
e High Dynamic Range (HDR) 
e Color Conversion and Enhancement (CCE) 
M  YUV space 
e Pre-filter 
e Bright Adjustment 
e Simple Contrast Adjustment 
e Auto Contrast Adjustment base histogram statistics (AUTOCONT) 
e Auto Focus monitor (AF) of custom interested region 
e Edge Enhancement 
e False Color Suppression (FCS) 
e Emboss 
e Color Saturation Suppression in low light level region 
e Color Saturation Adjustment in typical cases 
B YIQ space 
e Y Gamma Correction 
e Auto Exposure(AE) 
e  Anti-flicker 
Video Codec 
M [1.264 encoder for Baseline Profile upto Level 3.1 1080p 30fps 
M MPEG4 encoder for Simple Profile upto 1080p 30fps 
M  H.264 decoder for Baseline Profile, Main Profile and High Profile upto Level 4.1 
1080p 30fps 
M [1264 stereo decoding 720p 30fps 
B MPEG4 decoder for Simple Profile, Advanced Simple Profile upto 1080p 30fps 
M [1.263 decoder for Baseline profile upto 1080p 30fps 
M Real video decoder for profilr 8/9/10 upto 1080p 30fps 
M VC) decoder for simple profile, main profile upto high level 1080p 30fps 
M VP8 decoder for upto 1080p 30fps 
B Multiple codec: supports up to 1 decoding and 1encoding processes simultaneously, 


each process can have a different format 
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B Support H.264 HP encoding 


Graphic Signal Processor 
B Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom 
layer,layer2 is uppermost layer), 


B Support image and OSDs blending; OSDs blending; 
Support clipping; 
Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each 
layer. 


B Support layer1 scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down 
sample before scaling. No support scale up and down in different direction 
synchronously 


Support alpha scaling. 

Support BitBIt 

Support command queue mode for BitBlt (only for layer2 ) 
Support dithering RGB888 to RGB565; 


Support endian configures. 


Audio Codec 
B  Wavetable synthesis up to 64 tones 
M Support MP3/AAC/AAC+/WMA/DRA/AMR-NB decoding 
M PCM record and playback 
W Digital audio playback 


1.2.4 Package 

B Type: feVFBGA 
Size: 11.7 X 11.7 mm 
Height: 0.9mm maximum 
Ball count: 477 balls 
Ball pitch: 0.40mm 


1.3 Chip Architecture 


The following figure shows The chip-level functional block diagram of SC9830A. 
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Figure 1-1 SC9830A chip-level functional block diagram 
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Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the chips are MSL 3, which had been 
marked on the label for every package. 


Date 2014/7/24 
PKG Type fcVFBGA 
Number of 2L FC BGA 
Layers 

Device Name SC9830A 
Body Size 11.7X11.7 mm 
Ball count 492 

Ball Pitch 0.4mm 
Ball Size 0.25mm 
Ball Matrix 29X29 


Top Marking Definition 


SPREADTRUM* 


SCXXXXXX 


XXXXXXXX 


> Lot#l 


XXXX YYWW 


© 07 


Figure 2-1 
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SC XX XX X X 


| Reserved 
Version Number 
Serial Number 


Mode selection 


> Production date code 


Internal code 


Top marking definition 
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Figure 2-2 


ball BGA pinout 
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2.3 Package Outline 
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Figure 2-3 TOP View 
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Figure 2-4 SIDE View 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 33 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


® 
GU SPREADTRUM SC9830A Device Specification 


A1 BALL 
PAD CORNER 


0.25 REF 


CSF REC TAINS Owe 


o 
000 
000 o 
ooo ocooQ$oooo o 
o ooooo$jooooo 
0000 O00000$00000 o 
oooo oooootooooo o 0 
OO O 00000900000 o 
— —eetesķosess — + 8 
T ooooc 00000000000 oo 
u oO OO  OOO00$900000 
v o oooooQ$oooco o 
v o O0000$00000 oo o0 
Ç O0900$00000 oo 
“ o 
4 o 
< o 
" o 
z o 
r 
^ 
^" 
a 


BOTTOM VIEW 


Figure 2-5 Bottom View 
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DETAIL A 
ROTATED 90' 


Figure 2-6 Detail A 


NOTES: 
1. Al DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.5M—1994. 
2. TERMINAL POSITIONS DESIGNATION PER JESOD 95-1, SPP—O10. 


(SN, CORNER DETAILS PER STATS ChipPAC OPTION. 


PIN 1 IDENTIFIER CAN BE CHAMFER, INK MARK, METALLIZED 
MARK OR SHINY DOT, MUST BE BUT LOCATED WITHIN ZONE INDICATED. 


ÆN REFLOW BALL DIAMETER. 
6. COMPLIANT TO JEDEC MO-266, NO EXACT VARIATION. 
7. RAW SOLDER BALL SIZE DURING ASSEMBLY IS 90.25MM. 


| A | --- | --- | 08950 | 


T+ [0200 [0250 [0300] 
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2.4 Reflow Profile 


00.0 120.0 240.0 360.0 
Time (s) 


Figure 2-7 Reflow profile 


Note: 

1. Recommended reflow profile for lead-free solder paste 
=m Ramp at 1-2°C per second to 245+/-5°C 
=m Dwell at 235°C for 10 seconds 
m Dwell at 217°C for 30~60s 
= Total reflow time is about 220-270 s 
m Cold down ramp < 4?C/s 

2. Recommended solder paste type 
= SnAgCu solder paste 
m Metal contents should be about 88.5% 

3. Recommended parameter for stencil making 
" Metal mask thickness: 5 mils 


m Opening area ratio: 100% 
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3 Pin Information 


3.1 Pin symbol descriptions 


The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


[1 [Dip —— oS SSS 
[oO [Distal ouput — = = | 
[PI | Power pin, input from eternal power supply | 


Tvpe Power pin, w T from external or floating to use internal 
m LDO pews supply 


[PO [Power pin, output for extemal devices 
PUL Pinputwith pulp SSS 
BEEN TIU ANNE 
av JT 


Power supply for core, the power source can derive from 
VDDCORE 
| voocore | external DODCCORE 
VDDARM Power supply for ARM, the power source can derive from 
external DCDCARM 
šajā VIO1 Power supply for I/O, the power source can derive from 
VDD18 
VIO2 Power supply for I/O, the power source can derive from 
VDD18 or VDD28 
Power supply for DDR IO, the power source can derive 
VDDMEM 
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Power supply for Digital Camera IO, the power source can 
derive from VDDCAMA or VDDCAMD or VDDCAMIO or 
VDDCAMMOT 


VDD_SDIO 
derive from VDD18 or VDD28 
source can derive from VDDEMMCIO 


VSIMO 
NSIM1 Power supply for SIM card 0/1/2, the power source are 


NSIM2 VDDSIMO0O/VDDSIM1/VDDSIM2. 


3.2 Pin List 
Table 3-2 Pin List 


Drive 
Pin Name Pullup Streng AfterReset | Description 


No. 
th 


ADI Interface 


1.8V,4.7K/ 2/4/6/ 


AH19 | ADI D ie=0,oe=1,0 | ADI data line 
= 20K 8 


1.8V,4.7K/ 2/4/6/ i 
AG19 | ADI_SCLK ant 5 ie=0,0e=1,0 | ADI clock output 


1.8V,4.7K 2/4/6, ADI sync signal 
AG18 | ADI SYNC / AISI ie=0,0e=1,0 T E 
= 20K 8 output 
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AfterReset 


Description 


AE22 


ANA INT 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


PMIC interrupt input 


AH21 


XTL_BUF_ENO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


CPO sleep control 


AJ21 


XTL_BUF_EN1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


CP1 sleep control 


AH22 


AUD_ADDO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0 


Audio ADC data 


AJ20 


AUD_ADSYNC 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0 


Audio ADC sync 


AE21 


AUD_DADO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


Audio DAC dataO 


AF19 


AUD DAD1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,oe=1,0 


Audio DAC data1 


AH20 


AUD_DASYNC 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


Audio DAC sync 


AH23 


AUD_SCLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


Audio clock output 


AG22 


CHIP_SLEEP 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


AP sleep control 


AF20 


CLK_32K 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


32K clock input 


AF22 


EXT_RST_B 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


External reset input, 
Active low 


AJ23 


PTEST 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


Production test pin 


CCIR In 


terface 


A9 


CCIRD[0] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


CCIR data O 


CCIRD[1] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


CCIR data 1 


CMMCLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0, 
fun_sel=1 


CMOS 
master clock output 


sensor 


CMPCLK 


V.0.2 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 
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AfterReset 


Description 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


CMOS sensor power 
down 0 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


CMOS sensor power 
down 1 


CMRSTO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


CMOS sensor reset 
0 


D9 


CMRST1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


CMOS sensor reset 
1 


DSP JTAG 


AJ5 


DRTCK_LTE 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


DSP JTAG RTCK 


AJ6 


DTCK_LTE 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo 


DSP JTAG TCK 


AH6 


DTDI_LTE 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu 


DSP JTAG TDI 


AG6 


DTDO_LTE 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


DSO JTAG TDO 


AH5 


DTMS_LTE 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu 


DSP JTAG TMS 


EMMC 


Interface 


D7 


EMMC_CLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,oe=1,1 


EMMC clock 


D5 


EMMC_CMD 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu 


EMMC CMD signal 


C4 


EMMC_DO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


EMMC data 0 


B7 


EMMC_D1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


EMMC data 1 


A3 


EMMC_D2 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


EMMC data 2 


D4 


EMMC_D3 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


EMMC data 3 


EMMC_D4 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


EMMC data 4 
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Description 


E5 


EMMC D5 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


EMMC data 5 


C7 


EMMC_D6 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


EMMC data 6 


E7 


EMMC_D7 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


EMMC data 7 


B3 


EMMC_RST 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


EMMC reset 


B4 


GPIO105 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=0,w 
pdo 


GPIO105 


IIS Inte 


rface 


AH27 


IISOCLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


12S port O bit clock 


IISODI 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,oe=0,w 
pdo,fun_sel 
=3 


12S port O data input 


IISODO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


I2S port O data 
ouput 


IISOLRCK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


I2S port O Left/Right 
clock 


IIS1CLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


12S port 1 bit clock 


IIS1DI 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


I2S port 1 data input 


IISTDO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


I2S port 1 data 
ouput 


AG28 


IISTLRCK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


I2S port 1 Left/Right 
clock 


Keypad Interface 


E25 


KEYIN[O] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu 


Keypad input O 
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Pin Name 


Pullup 


Drive 
Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


KEYIN[1] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu 


Keypad input 1 


KEYIN[2] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


Keypad input 2 


KEYOUT[O] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,0 


Keypad output O 


KEYOUT[1] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=oe=0,wp 
do 


Keypad output 1 


B23 | KEYOUT[2] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,oe=0,w 
pdo,fun_sel 
=3 


Keypad output 2 


LCM Interface 


AF11 | LCM_RSTN 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


LCM reset control 


AG11 | DSI_TE 


VIO1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


LCM FMARK 


Digital Microphone Inte 


rface 


MEMS_MIC_CL 
KO 


B27 


VIO1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


Digital microphone 
interface clock 0 


MEMS_MIC_CL 
K1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


Digital microphone 
interface clock 1 


MEMS_MIC_D 
ATAO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


Digital microphone 
interface data O 


MEMS_MIC_D 
ATA1 


C27 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 


Digital microphone 
interface data 1 


ARM JTAG 


MTCK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ARM JTAG TCK 


MTMS 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 
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[ZR SPREADTRUM 


Pin Name 


SC9830A Device Specification 


AfterReset 


Description 


NFD[O] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


Strap pin 


NFD[1] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


Strap pin 


NFD[2] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


Strap pin 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


Strap pin 


RF Con 


trol Interface 


J28 


RFCTL[0] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[1] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[10] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[11] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[12] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 


RF control pin 
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Pin Name 


Pullup 


Drive 
Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


RFCTL[13] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[14] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[15] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[16] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[17] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[18] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[19] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[2] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[20] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[21] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[22] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[23] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 


RF control pin 
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Pin Name 


Pullup 


Drive 
Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


RFCTL[24] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[25] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[26] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[27] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[28] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[29] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[3] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[4] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[5] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[6] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[7] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFCTL[8] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 


RF control pin 
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Pin Name 


Pullup 


Drive 
Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


RFCTL[9] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF control pin 


RFFE_SCKO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF MIPI clock 


RFFE_SDAO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF MIPI data 


RFSCKO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF SPI O clock 
output 


RFSCK1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF SPI 1 clock 
output 


RFSDAO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF SPI 0 data line 


RFSDA1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


RF SPI 1 data line 


RFSENO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


RF SPI 0 chip select 


RFSEN1 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


RF SPI 1 chip select 


1.8V,1.8K/ 
4.7K/20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


I2C port O SCL 


1.8V,1.8K/ 
4.7K/20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


I2C port 0 SDA 


V.0.2 


1.8V,1.8K/ 
4.7K/20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 
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Pin Name 


Pullup 


Drive 
Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


1.8V,1.8K/ 
4.7K/20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


I2C port 2 SDA 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


I2C port 3 SCL 


D26 SDA3 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


I2C port 3 SDA 


SDIO Interface 


AH16 | SDO_CLKO 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,oe=0,w 
pdo,fun_sel 
=3 


SDIO port O clock 


SDO_CMD 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port O CMD 


SDO_D[0] 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 0 data O 


SDO_D[1] 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 0 data 1 


SDO_D[2] 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port O data 2 


SDO_D[3] 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 0 data 3 


SD1 CLK 


3.0V,4.7K/ 
70K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 1 clock 


SD1_CMD 


3.0V,4.7K/ 
70K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 1 CMD 


SD1_D[0] 


V.0.2 


3.0V,4.7K/ 
70K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 
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Pin Name 


Pullup 
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Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


SD1_D[1] 


3.0V,4.7K/ 
70K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 1 data 1 


SD1_D[2] 


3.0V,4.7K/ 
70K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 1 data 2 


AJ15 | SD1_D[3] 


3.0V,4.7K/ 
70K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SDIO port 1 data 3 


SIM Interface 


AB26 | SIMCLKO 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,oe=0,w 
pdo,fun_sel 
=3 


SIM 0 clock 


SIMDAO 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 0 data line 


SIMRSTO 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 0 reset control 


SIMCLK1 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 1 clock 


SIMDA1 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 1 data line 


SIMRST1 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 1 reset control 


SIMCLK2 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 2 clock 


SIMDA2 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SIM 2 data line 


AD25 | SIMRST2 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/ 
8/10 


ie=1,0e=0,w 
pdo,fun_sel 


SIM 2 reset control 


SPI Interface 
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Pin Name 


Pullup 


Drive 
Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


SPIO CLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SPI 0 clock 


SPIO_CSN 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


SPI O chip select 


SPIO DI 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SPI O data input 


SPIO_DO 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SPI O data output 


SPI2 CLK 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SPI 2 clock 


SPI2_CSN 


2/4/6/ 
8 


ie=1,0e=0,w 
pu,fun_sel= 
3 


SPI 2 chip select 


SPI2_DI 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SPI 2 data input 


A23 


SPI2_DO 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


SPI 2 data output 


ETM In 


terface 


AG14 


TRACECLK 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace clock 


TRACECTRL 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace control 


signal 


TRACEDAT[O] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
0 


TRACEDAT[1] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 


pdo,fun_sel 


ETM trace data line 
1 
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SC9830A Device Specification 


AfterReset 


Description 


TRACEDAT[2] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
2 


TRACEDAT[3] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
3 


TRACEDAT[4] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
4 


TRACEDAT[5] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
5 


TRACEDAT[6] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
6 


AJ11 | TRACEDAT[7] 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


ETM trace data line 
7 


UART Interface 


AE25 | UOCTS 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


UART port 0 CTS 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pdo,fun_sel 
=3 


UART port 0 RTS 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0oe=0,w 
pu 


UART port O Rx 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,0e=1,1 


UART port 0 Tx 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=1,0e=0,w 
pu 


UART port 1 Rx 


1.8V,4.7K/ 
20K 


2/4/6/ 
8 


ie=0,oe=1,1 


UART port 1 Tx 
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Streng 
th 


SC9830A Device Specification 


AfterReset 


Description 


1.8V,4.7K/ 
20K 


2/4/6/8 


ie=1,oe=0,w 
pdo,fun_sel= 
3 


UART port 2 Rx 


1.8V,4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


UART port 2 Tx 


1.8V,4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


UART port 3 CTS 


1.8V,4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


UART port 3 RTS 


1.8V,4.7K/ 
20K 


2/4/6/8 


lez1,0e20,w 
pdo,fun_sel= 
3 


UART port 3 Rx 


1.8V,4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


UART port 3 Tx 


1.8V,4.7K/ 
20K 


2/4/6/8 


ie=1,oe=0,w 
pdo,fun_sel= 
3 


UART port 4 Rx 


1.8V,4.7K/ 
20K 


2/4/6/8 


ie=1,oe=0,w 
pdo,fun_sel= 
3 


UART port 4 Tx 


CLK_AUX0 


1.8V,4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


Auxiliary 


output 


EXTINTO 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


External interrupt 


input U 


EXTINTI 


1.8V/3.0V, 
1.8K/4.7K/ 
20K 


2/4/6/8 


1e-1,0e20,w 
pdo,fun_sel= 
3 


External interrupt 


input 1 


N25 XTL_EN 


1.8V,4.7K/ 
20K 


2/4/6/8 


ie=0,oe=1,1 


Crystal enable control 


pin 


LPDDR2/3 Interface 
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AfterReset 
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Description 


EMA[O] 


LPDDR2/3 command 


or address 0 


EMA[I] 


LPDDR2/3 command 


oraddress 1 


EMA[2] 


LPDDR2/3 command 


or address 2 


EMA[3] 


LPDDR2/3 command 
or address 3 


EMAI4] 


LPDDR2/3 command 


oraddress 4 


EMAIS] 


LPDDR2/3 command 


oraddress 5 


EMAI6] 


LPDDR2/3 command 


oraddress 6 


EMA[T7] 


LPDDR2/3 command 


oraddress 7 


EMA[8] 


LPDDR2/3 command 


or address 8 


EMA[9] 


LPDDR2/3 command 


or address 9 


EMATO 


Test pin 


EMCKB[0] 


LPDDR2/3 


enable ouput 


clock 


EMCS_N[0] 


LPDDR2/3 


select 0 


EMCS N[1] 


LPDDR2/3 


select 1 


CLKDMMEM 


LPDDR2/3 
diffirential 


negative 


CLKDPMEM 


LPDDR2/3 
differential 


positive 


EMDI0] 


LPDDR2/3 data 0 


V.0.2 
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AfterReset 
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Description 


EMD[2] 


LPDDR2/3 data 2 


EMDI3] 


LPDDR2/3 data 3 


EMDI4] 


LPDDR2/3 data 4 


EMDIS] 


LPDDR2/3 data 5 


EMDI6] 


LPDDR2/3 data 6 


EMD[7] 


LPDDR2/3 data 7 


EMDIS] 


LPDDR2/3 data 8 


EMD[9] 


LPDDR2/3 data 9 


EMD[10] 


LPDDR2/3 data 10 


EMD[11] 


LPDDR2/3 data 11 


EMD[12] 


LPDDR2/3 data 12 


EMD[13] 


LPDDR2/3 data 13 


EMD[14] 


LPDDR2/3 data 14 


EMD[15] 


LPDDR2/3 data 15 


EMD[16] 


LPDDR2/3 data 16 


EMD[17] 


LPDDR2/3 data 17 


EMD[18] 


LPDDR2/3 data 18 


EMD[19] 


LPDDR2/3 data 19 


V.0.2 


EMD[20] 
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AfterReset 


SC9830A Device Specification 


Description 


EMD[21] 


LPDDR2/3 data 21 


EMD[22] 


LPDDR2/3 data 22 


EMD[23] 


LPDDR2/3 data 23 


EMD[24] 


LPDDR2/3 data 24 


EMD[25] 


LPDDR2/3 data 25 


EMD[26] 


LPDDR2/3 data 26 


EMD[27] 


LPDDR2/3 data 27 


EMD[28] 


LPDDR2/3 data 28 


EMD[29] 


LPDDR2/3 data 29 


EMD[30] 


LPDDR2/3 data 30 


EMD[31] 


LPDDR2/3 data 31 


EMDOMIO] 


LPDDR2/3 data mask 
byte 0 


EMDOMII] 


LPDDR2/3 data mask 
byte 1 


EMDOMI2] 


LPDDR2/3 data mask 
byte 2 


EMDOMI3] 


LPDDR2/3 data mask 
byte 3 


EMDQS[0] 


LPDDR2/3 data 
strobe 0 differential 


positive 


V.0.2 


EMDQS_NI[0] 
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LPDDR2/3 data 
strobe 1 differential 


positive 


EMDGS NIIT 


LPDDR2/3 data 
strobe 1 differential 


negative 


LPDDR2/3 data 
strobe 2 differential 


positive 


EMDOS NI[2] 


LPDDR2/3 data 
strobe 2 differential 


negative 


LPDDR2/3 data 
strobe 3 differential 


positive 


EMDQS N[3] 


LPDDR2/3 data 
strobe 3 differential 


negative 


EMDTOJ0] 


Test pin 


EMDTO[1] 


Test pin 


EMODTI0] 


LPDDR2/3 
On-Die-Terminal 


output 


EMPLLVDD 


LPDDR2/3 PHY PLL 
power supply 


EMVREFO CA 


LPDDR2/3 command 
and address reference 


output 


EMVREFO D 
Q 


LPDDR2/3DDR data 


reference output 


AA2 


EMZQ 


LPDDR2/3 
Impedance 


calibration 


LVDS Interface 


A18 


LVDS_CLKN 


LVDS differential 


clock negative 
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Description 


LVDS CLKP 


LVDS 


clock positive 


differential 


LVDS DATAN 
0 


LVDS data 0 


differential negative 


LVDS DATAP 
0 


LVDS data 0 


differential positive 


LVDS DATAN 
1 


LVDS 


differential negative 


data 


LVDS_DATAP 
1 


LVDS data 1 


differential positive 


LVDS_DATAN 
2 


LVDS data 2 


differential negative 


LVDS_DATAP 
2 


LVDS data 2 


differential positive 


B18 


LVDS_DATAN 
3 


LVDS data 3 


differential negative 


B19 


LVDS_DATAP 
3 


LVDS data 3 


differential positive 


B20 


LVDS_DATAN 
4 


LVDS data 4 


differential negative 


A20 


LVDS_DATAP 
4 


LVDS data 4 


differential positive 


CSI Interface 


B12 


MCSI0_CLKN 


CSIO 


clock negative 


differential 


B13 


MCSI0_CLKP 


CSIO 


clock positive 


differential 


MCSIO DATA 
NO 


CSIO differenctial 


data 0 negative 


MCSIO DATA 
PO 


CSIO differenctial 


data 0 positive 


MCSIO_DATA 
NI 


CSIO differenctial 


data 1 negative 


MCSIO DATA 
P1 


CSIO 


data 1 positive 


differenctial 


V.0.2 


MCSIO DATA 
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C12 
P2 


MCSIO DATA 


CSIO differenctial 


data 2 positive 


D12 
N3 


MCSIO DATA 


CSIO differenctial 


data 3 negative 


E12 
P3 


MCSIO DATA 


CSIO differenctial 


data 3 positive 


B14 MCSIO_REXT 


CSIO calibration 


C15 


MCSI1_CLKN 


CSI 


clock negative 


differential 


C16 MCSII CLKP 


CST) 


clock positive 


differential 


D15 
NO 


MCSI1_DATA 


CSII differenctial 


data 0 negative 


D14 
PO 


MCSI1_DATA 


CSII differenctial 


data 0 positive 


B15 
NI 


MCSII DATA 


CSII differenctial 


data 1 negative 


A15 
P1 


MCSI1_DATA 


CSII differenctial 


data 1 positive 


A14 MCSI1_REXT 


CSII calibration 


DSI Interface 


AH9 | MDSI_CLKN 


DSI differential clock 


negative 


AH10 | MDSI_CLKP 


DSI differential clock 


positive 


AH7 
0 


MDSI_DATAN 


DSI differenctial data 


0 negative 


AH8 
0 


MDSI_DATAP 


DSI differenctial 


data 0 positive 


AJ9 
1 


MDSI_DATAN 


DSI differenctial 


data 1 negative 


AJ8 
1 


MDSI_DATAP 


DSI differenctial 


data 1 positive 


AF9 
2 


MDSI_DATAN 


DSI differenctial 


data 2 negative 


2 
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Description 


AG10 


MDSI_DATAN 
3 


DSI differenctial 


data 3 negative 


AF10 


MDSI_DATAP 
3 


DSI differenctial 


data 3 positive 


AHII 


MDSI REXT 


DSI calibration 


Main IQ 


V28 


MAIN_DIV_R 
XIN 


Diversity IQ input I- 


W28 


MAIN_DIV_R 
XIP 


Diversity IQ input I+ 


W29 


MAIN_DIV_R 
XON 


Diversity IQ input Q- 


Y29 


MAIN_DIV_R 
XOP 


Diversity IQ 
Q+ 


input 


U26 


MAIN_RXIN 


Main IQ input I- 


V26 


MAIN_RXIP 


Main IQ input I+ 


W25 


MAIN_RXQN 


Main IQ input Q- 


V25 


MAIN_RXQP 


Main IQ input Q+ 


Y28 


MAIN_TXIN 


Main IQ output I- 


AA28 


MAIN_TXIP 


Main IQ output I+ 


Y27 


MAIN_TXQN 


Main IQ output Q- 


Y26 


MAIN_TXQP 


Main IQ output Q+ 


Second 


IQ 


T29 


SEC RXIN 


Second IQ input I- 


T28 


SEC RXIP 


Second IQ input 1+ 


T27 


SEC RXQN 


Second IQ input Q- 


U27 


SEC RXQP 


Second IQ input Q+ 


P26 


SEC TXIN 


Second IQ output I- 


P25 


SEC_TXIP 


Second IQ output I+ 


R25 


SEC_TXQN 


Second IQ output Q- 


T26 


SEC_TXQP 


Second IQ output O+ 


APC/AFC 


U29 


AFCOUTO 


AFC output 0 


U28 


AFCOUTI 


AFC output 1 


AA27 


APCOUTO 


APC output 0 


AB29 


APCOUTI 


APC output 1 


AA26 


V.0.2 


APCOUT2 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


APC output 2 


58 of 1498 


[ZI SPREADTRUM 


No. 
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AfterReset 
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Description 


AB28 


APCOUT3 


APC output 3 


Clock 


G17 


CLK26M_SINE 
O 


26M 


output 


sine clock 


D21 


CLK26M_SINE 
0 


Reference 26M sine 


clock input 0 


G20 


CLK26M_SINE 
1 


Reference 26M sine 


clock input 1 


USB 


AD16 


DM 


USB data negative 


AD17 


DP 


USB data positive 


AH18 


VRES 


USB calibration 


HSIC Interface 


ACI6 


HSIC DATA 


HSIC data line 


ACIS5 


HSIC STROBE 


HSIC strobe line 


Power 


U11 


VDDARM 


U12 


VDDARM 


U13 


VDDARM 


vil 


VDDARM 


V12 


VDDARM 


V13 


VDDARM 


W12 


VDDARM 


W13 


VDDARM 


VDDARM 


VDDARM 


VDDARM 


VDDARM 


VDDARM 


Power supply for 


ARM core 


VFB_ARM 


Differential feedback 
positive of ARM 


power 


VFB_ARM_N 


Differential feedback 
negative of ARM 


power 


VDDCORE 
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VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
VDDCORE 
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Differential feedback 
VFB_CORE positive of CORE 
power 

Differential feedback 
VFB_CORE_N negative of CORE 


power 


VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 
VDDMEM 


Power supply for 
LPDDR2/3 IO 


CSI analog power 
supply 
RF ADC/DAC power 
supply 
LVDS analog power 
supply 
Internal PLL power 
supply 
DSI analog power 
supply 
Internal LDO bypass 


MCSI_AVDD 


AVDD_BB 


AVDD_LVDS 


AVDD_PLL 


MDSI_AVDD 


LDO_CAP 
cap 


APC/AFC DAC 
Power supply 


AVDD28 


Power supply for 
USB 


VDDUSB 


VIOI 
VIOI Power supply for I/O 
VIOI 


Power supply for I/O 
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Power supply 

NAND flash IO 
Power supply 
NAND flash 
EMMC IO 

Power supply 
SDIOO IO 

Power supply 

SIM card 0 

Power supply 

SIM card 1 

Power supply for 
SIM card 2 

HSIC 1.2V power 
supply 

Power supply for 


VSD 


VSIMO 


VSIMI 


VSIM2 


HSIC_VDD12 


VCAM AP 
Digital Camera IO 


Ground 
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VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
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Description 


VSS 


VSS 


VSS 


VSS 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


Ground of memory 
block 


MDSI AGND 


MDSI AGND 


Analog ground for 
DSI 


MCSI AGND 


MCSI AGND 


Analog ground for 
CSI 


AVSS BB 


Analog ground of 
baseband ADC/DAC 


AVSS_LVDS 


AVSS_LVDS 


LVDS analog ground 


AVSS_PLL 


Analog ground of 
PLL 


AGND_AFC 


Analog ground of 
AFC 


HSIC_VSS12 


HSIC ground 


NC 


NC 


NC 


NC 
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3.3 Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as 
providing enough flexibililty. Multiple signals are connected to a 


multiplexer that connects to the same I/O pin. 


Table 3-3 Pin Multiplexed Functions 


Pad name Function1 Type | Function2 | Type | Function3 | Type Function4 Type 
RFSDAO RFSDAO V/O/T GPIO1 I/O/T 
RFSCKO RFSCKO O/T GPIO2 I/O/T 
RFSENO RFSENO O/T GPIO3 I/O/T 
RFSDA1 RFSDA1 O/T GPIO4 I/O/T 
RFSCK1 RFSCK1 O/T GPIO5 I/O/T 
RFSEN1 RFSEN1 O/T GPIO6 I/O/T 
RFCTL15 LTE_RFCTLO |O GPIO7 I/O/T 
RFCTL16 LTE_RFCTL1 O GPIO8 I/O/T 
RFCTL17 LTE_RFCTL2 |O GPIO9 I/O/T 
RFCTL18 LTE_RFCTL3 |O GPIO10 I/O/T 
RFCTL19 TWG_RFCTLO | O GPIO11 O/T 
RFCTL20 TWG_RFCTL1 | O GPIO12 l/O/T 
RFCTL21 TWG RFCTL2 | O GPIO13 I/O/T 
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RFCTL22 TWG RFCTL3 | O GPIO14 I/O/T 
RFCTL23 G_RFCTLO O GPIO15 I/O/T 
RFCTL24 G_RFCTL1 O GPIO16 I/O/T 
RFCTL25 G_RFCTL2 O GPIO17 I/O/T 
RFCTL26 G_RFCTL3 O GPIO18 I/O/T 
RFCTLO UNI_LRFCTLO |O GPIO19 I/O/T 
RFCTL1 UNI_RFCTL1 O GPIO20 I/O/T 
RFCTL2 UNI_RFCTL2 |O GPIO?21 I/O/T 
RFCTL3 UNI_LRFCTL3 |O GPIO22 I/O/T 
RFCTL4 UNI_LRFCTL4 |O GPIO23 I/O/T 
RFCTL5 UNI RFCTL5 |O GPIO24 I/O/T 
RFCTL6 UNI_LRFCTL6 | O GPIO25 I/O/T 
RFCTL7 UNI_RFCTL7 | O GPIO26 I/O/T 
RFCTL8 UNI RFCTL8 | O GPIO27 I/O/T 
RFCTL9 UNI RFCTL9 |O GPIO28 I/O/T 
RFCTL10 UNI RFCTL10 | O GPIO29 I/O/T 
RFCTL11 UNI RFCTL11 | O GPIO30 I/O/T 
RFCTL12 UNI RFCTL12 | O GPIO31 I/O/T 
RFCTL13 UNI RFCTL13 | O aia OT | PWMA O GPIO32 I/O/T 
RFCTL14 UNI RFCTL14 | O ~ VO/T ian O GPIO33 I/O/T 
RFCTL27 UNI RFCTL15 | O cd VO/T Buna O GPIO34 I/O/T 
XTL_EN XTL_EN O ~ VO/T GPIO35 I/O/T 
RFFE_SCKO RFFE_SCKO O =” VO/T | GPIO36 I/O/T 
RFFE_SDAO RFFE_SDAO VO/T cl VO/T | GPIO37 I/O/T 
RFCTL28 RFFE_SCK1 O RFCTL[28] | O V VO/T | GPIO38 I/O/T 
RFCTL29 RFFE_SDA1 VO/T | RFCTL[29] | O CP1_GPIO | O/T | GPIO39 I/O/T 
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1 
SIMCLKO SIMCLKO O GPIO157 l/O/T 
SIMDAO SIMDAO VO/T GPIO158 l/O/T 
SIMRSTO SIMRSTO O GPIO159 l/O/T 
SIMCLK1 SIMCLK1 O GPIO160 l/O/T 
SIMDA1 SIMDA1 IVO/T GPIO161 I/O/T 
SIMRST1 SIMRST1 O GPIO162 I/O/T 
SIMCLK2 SIMCLK2 O SCL4 IVO/T GPIO154 I/O/T 
SIMDA2 SIMDA2 IVO/T SDA4 VO/T GPIO155 l/O/T 
CLK AUX 
SIMRST2 SIMRST2 O , O GPIO156 l/O/T 
ARM7 GPI 
IIS1DI IIS1DI V/O/T GPIO130 I/O/T 
O2 
ARM7_GPI 
IIS1DO IS1DO O/T 03 O/T GPIO131 l/O/T 
ARM7 GPI 
IIS1CLK IIS1CLK IVO/T o4 V/O/T GPIO132 I/O/T 
ARM7_GPI 
IIS1LRCK IS1LRCK IVO/T O5 V/O/T GPIO133 l/O/T 
IISODI IISODI | GPIO56 VO/T 
IISODO IISODO O/T GPIO57 l/O/T 
IISOCLK IISOCLK V/O/T GPIO58 I/O/T 
IISOLRCK IISOLRCK IVO/T GPIO59 I/O/T 
UOTXD UOTXD O GPIO60 l/O/T 
UORXD UORXD | GPIO61 VO/T 
UOCTS UOCTS | GPIO62 l/O/T 
UORTS UORTS O GPIO63 I/O/T 
ORP_UTX 
U1TXD U1TXD O O GPIO70 VO/T 
D(G0) 
ORP_URX 
U1RXD U1RXD | GPIO71 l/O/T 
D(G0) 
ORP_UTX 
U2TXD U2TXD O O GPIO72 I/O/T 
D(G1) 
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Pad name Function1 Type | Function2 | Type | Function3 | Type Function4 Type 
U2RXD U2RXD | Mine | GPIO73 I/O/T 
D(G1) 
U3TXD U3TXD O GPIO74 l/O/T 
USRXD USRXD | GPIO75 I/O/T 
U3CTS U3CTS | GPIO76 I/O/T 
U3RTS U3RTS O GPIO77 l/O/T 
U4TXD U4TXD(G0) O GPIO78 I/O/T 
U4RXD U4RXD(G0) | GPIO79 I/O/T 
PTEST PTEST | 
ANA_INT ANA_INT | 
EXT_RST_B EXT_RST_B | 
CHIP_SLEEP CHIP SLEEP |O 
XTL_BUF_ENO a O 
XTL_BUF_EN1 al lcm O 
CLK_32K CLK_32K | 
AUD_SCLK AUD_SCLK O IIS2CLK VO/T 
AUD ADDO AUD ADDO | IIS2DI | 
AUD_ADSYNC gaitā | 
C 
AUD_DAD1 AUD_DAD1 
AUD_DADO AUD_DADO O IIS2DO O/T 
AUD_DASYNC rom O IIS2LRCK VO/T 
ADI D ADI D VO 
ADI_SYNC ADI_SYNC O SCL5 VO/T 
ADI SCLK ADI SCLK O SDA5 VO/T 
SDO_D3 SDO D3 VO/T | ORP TDO | O/T GPIO148 I/O/T 
SDO D2 SDO D2 VO/T | ORP TDI | GPIO149 l/O/T 
SDO CMD SDO CMD VO/T | ORP TCK | | GPIO150 I/O/T 
SDO DO SDO DO VO/T | ORP TMS | I/O GPIO151 I/O/T 
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Pad name 


Function1 


Function2 
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Function4 


SDO D1 


SDO D1 


ORP TRS 
TN 


GPIO152 


SDO CLKO 


SDO CLKO 


GPIO153 


SD1 CLK 


SD1 CLK 


GPIO64 


SD1_CMD 


SD1_CMD 


GPIO65 


SD1_D0 


SD1_D0 


GPIO66 


SD1_D1 


SD1_D1 


GPIO67 


SD1_D2 


SD1_D2 


GPIO68 


SD1_D3 


SD1_D3 


GPIO69 


TRACECLK 


TRACECLK 


SPI1_CLK 


SD2_CLK 


GPIO134 


TRACECTRL 


TRACECTRL 


SPI1 DI 


SD2 CMD 


GPIO135 


TRACEDATO 


TRACEDATO 


SPI1 DO 


SD2 DO 


GPIO136 


TRACEDAT1 


TRACEDAT1 


SPI1_CSN 


SD2_D1 


GPIO137 


TRACEDAT2 


TRACEDAT2 


PWMC(GO 
) 


SD2 D2 


GPIO138 


TRACEDAT3 


TRACEDAT3 


IIS3DI 


SD2_D3 


GPIO139 


TRACEDAT4 


TRACEDAT4 


IIS3DO 


SD2_D4 


GPIO140 


TRACEDATS5 


TRACEDATS5 


IIS3CLK 


SD2_D5 


GPIO141 


TRACEDAT6 


TRACEDAT6 


IIS3LRCK 


SD2_D6 


GPIO142 


TRACEDAT7 


TRACEDAT7 


WIFI. COE 
XIST(G1) 


SD2 D7 


GPIO143 


LCM RSTN 


LCM RSTN 


GPIO50 


DSI TE 


DSI TE 


GPIO51 


MTDO_ARM 


MTDO_ARM 


GPIO80 


MTDI ARM 


MTDI ARM 


GPIO81 


MTCK_ARM 


MTCK_ARM 


ARM7_GPI 
00 


GPIO82 


MTMS ARM 


MTMS ARM 


ARM7_GPI 
O1 


GPIO83 


MTRST. N ARM 


MTRST. N AR 
M 


GPIO84 


DTDO LTE 


DTDO LTE 


DTDO TW 
G 


GPIO85 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 69 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZI SPREADTRUM 


Pad name 
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Function2 


Function3 
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Function4 


DTDI LTE 


DTDI LTE 


DTDI TW 
G 


DTDI G 


GPIO86 


DTCK LTE 


DTCK LTE 


DTCK TW 
G 


DTCK G 


GPIO87 


DTMS LTE 


DTMS LTE 


DTMS TW 
G 


DTMS G 


GPIO88 


DRTCK LTE 


DRTCK LTE 


DRTCK T 
WG 


DRTCK_G 


GPIO89 


NFWPN 


NFWPN 


EMMC DO 


GPIO98 


NFRB 


NFRB 


EMMC C 
MD 


GPIO99 


NFCLE 


NFCLE 


EMMC D6 


GPIO100 


NFALE 


NFALE 


EMMC D7 


GPIO101 


NFREN 


NFREN 


EMMC CL 
K 


GPIO102 


NFD4 


NFD4 


EMMC D5 


GPIO103 


NFD5 


NFD5 


EMMC D4 


GPIO104 


NFD6 


NFD6 


GPIO105 


NFD7 


NFD7 


EMMC D3 


GPIO106 


NFD10 


NFD10 


EMMC RS 
T 


GPIO107 


NFD11 


NFD11 


EMMC D1 


GPIO108 


NFD14 


NFD14 


EMMC D2 


GPIO109 


NFCENO 


NFCENO 


GPIO110 


NFWEN 


NFWEN 


GPIO111 


NFDO 


NFDO 


GPIO112 


NFD1 


NFD1 


GPIO113 


NFD2 


NFD2 


GPIO114 


NFD3 


NFD3 


GPIO115 


NFD8 


NFD8 


GPIO116 


NFD9 


NFD9 


GPIO117 


NFD12 


NFD12 


GPIO118 


NFD13 


NFD13 


GPIO119 
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Pad name Function1 Function2 Function3 Function4 
NFD15 NFD15 GPIO120 
CCIRDO CCIRDO RFT DP 0 GPIO40 
CCIRD1 CCIRD1 RFT_DP_1 GPIO41 
CLK AUX 
CMMCLK CMMCLK , RFT DP 2 GPIO42 
CLK CPO 
CMPCLK CMPCLK RFT DP 3 GPIO43 
DSP 
CMRSTO CMRSTO RFT DP 4 GPIO44 
CMRST1 CMRST1 RFT_DP_5 GPIO45 
CMPDO CMPDO RFT_DP_6 GPIO46 
CMPD1 CMPD1 RFT_DP_7 GPIO47 
SCLO SCLO GPIO48 
SDAO SDAO GPIO49 
SPI2 CSN SPI2 CSN GPIO52 
SPI2 DO SPI2 DO GPIO53 
SPI2 DI SPI2 DI GPIO54 
SPI2 CLK SPI2 CLK GPIO55 
SPIO CSN SPIO CSN GPIO90 
SPIO DO SPIO DO GPIO91 
SPIO DI SPIO DI GPIO92 
SPIO CLK SPIO CLK SCL1 GPIO93 
EXT COD 
MEMS MIC CLK | MEMS MIC C WIFI COE 
EC IIS D GPIO94 
0 LKO XIST(G0) 
O 
EXT_COD 
MEMS_MIC_DAT | MEMS MIC D BEIDOU . 
EC IIS LR GPIO95 
A0 ATAO COEXIST 
CK 
EXT_COD 
MEMS_MIC_CLK | MEMS MIC C EXT_XTL_ 
EC IIS CL GPIO96 
1 LK1 EN2 
K 
MEMS MIC DAT | MEMS MIC D EXT XTL 
GPIO97 
A1 ATA1 EN3 
KEYOUTO KEYOUTO O/T GPIO121 O/T 
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Pad name Function1 Function2 Function3 Function4 


ARM7_GPI 
KEYOUT1 KEYOUT1 ng GPIO122 


PWMB(GO ARM7_GPI 
KEYOUT2 KEYOUT2 O7 GPIO123 


KEYINO KEYINO EXTINT2 GPIO124 


KEYIN1 KEYIN1 EXTINTS PLL LOCK GPIO125 


KEYIN2 KEYIN2 EXTINT4 NFCEN1 GPIO126 


SCL2 SCL2 GPIO127 


SDA2 SDA2 GPIO128 


PROBE C 
CLK AUXO CLK AUXO » GPIO129 


EXTINTO EXTINTO WDRST GPIO144 


EXTINT1 EXTINT1 GPIO145 


U4TXD(G1 EXT_XTL_ 
SCL3 SCL3 GPIO146 
) ENO 


U4RXD(G1 EXT_XTL_ 
SDA3 SDA3 S GPIO147 


3.4 Pin Status and GPIOs 


AtReset AfterReset Power 
PIN NO Ball Name GPIO 
H/L/Hiz | PinState | H/L/Hiz | Pin State Domain 
E28 RFSDAO GPIO1 L INPUT(WPD) L INPUT(WPD) VIO1 
E27 RFSCKO GPIO2 L INPUT(WPD) L INPUT(WPD) VIO1 
F24 RFSENO GPIO3 H INPUT(WPU) H INPUT(WPU) VIO1 
F25 RFSDA1 GPIO4 L INPUT(WPD) L INPUT(WPD) VIO1 
H25 RFSCK1 GPIO5 L INPUT(WPD) L INPUT(WPD) VIO1 
J25 RFSEN1 GPIO6 H INPUT(WPU) H INPUT(WPU) VIO1 
E29 LTE RFCTL[O] GPIO7 L INPUT(WPD) L INPUT(WPD) VIO1 
F28 LTE RFCTL[1] GPIO8 L INPUT(WPD) L INPUT(WPD) VIO1 
H26 LTE RFCTL[2] GPIO9 L INPUT(WPD) L INPUT(WPD) VIO1 
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G29 LTE RFCTL[3] GPIO10 INPUT(WPD) L INPUT(WPD) VIO1 
G25 TWG RFCTL[0] GPIO11 INPUT(WPD) L INPUT(WPD) VIO1 
G28 TWG RFCTL[1] GPIO12 INPUT(WPD) L INPUT(WPD) VIO1 
K24 TWG RFCTL[2] GPIO13 INPUT(WPD) L INPUT(WPD) VIO1 
F26 TWG RFCTL[3] GPIO14 INPUT(WPD) L INPUT(WPD) VIO1 
H29 G RFCTL[O] GPIO15 INPUT(WPD) L INPUT(WPD) VIO1 
H27 G RFCTL[1] GPIO16 INPUT(WPD) L INPUT(WPD) VIO1 
H28 G RFCTL[2] GPIO17 INPUT(WPD) L INPUT(WPD) VIO1 
J26 G RFCTL[3] GPIO18 INPUT(WPD) L INPUT(WPD) VIO1 
J28 UNI. RFCTL[O] GPIO19 INPUT(WPD) L INPUT(WPD) VIO1 
J27 UNI. RFCTL[1] GPIO20 INPUT(WPD) L INPUT(WPD) VIO1 
K29 UNI RFCTL[2] GPIO21 INPUT(WPD) L INPUT(WPD) VIO1 
K28 UNI. RFCTL[3] GPIO22 INPUT(WPD) L INPUT(WPD) VIO1 
L29 UNI. RFCTL[A] GPIO23 INPUT(WPD) L INPUT(WPD) VIO1 
L28 UNI. RFCTL[5] GPIO24 INPUT(WPD) L INPUT(WPD) VIO1 
K26 UNI. RFCTL[6] GPIO25 INPUT(WPD) L INPUT(WPD) VIO1 
K25 UNI. RFCTL[7] GPIO26 INPUT(WPD) L INPUT(WPD) VIO1 
M27 UNI. RFCTL[8] GPIO27 INPUT(WPD) L INPUT(WPD) VIO1 
M28 UNI. RFCTL[9] GPIO28 INPUT(WPD) L INPUT(WPD) VIO1 
L25 UNI. RFCTL[10] GPIO29 INPUT(WPD) L INPUT(WPD) VIO1 
N29 UNI RFCTL[11] GPIO30 INPUT(WPD) L INPUT(WPD) VIO1 
M26 UNI RFCTL[12] GPIO31 INPUT(WPD) L INPUT(WPD) VIO1 
N28 UNI. RFCTL[13] GPIO32 INPUT(WPD) L INPUT(WPD) VIO1 
N27 UNI RFCTL[14] GPIO33 INPUT(WPD) L INPUT(WPD) VIO1 
M25 UNI. RFCTL[15] GPIO34 INPUT(WPD) L INPUT(WPD) VIO1 
N25 XTL EN GPIO35 OUTPUT1 H OUTPUT1 VIO1 
N26 RFFE SCKO GPIO36 INPUT(WPD) L INPUT(WPD) VIO1 
R28 RFFE SDAO GPIO37 INPUT(WPD) L INPUT(WPD) VIO1 
P28 RFFE SCK1 GPIO38 INPUT(WPD) L INPUT(WPD) VIO1 
N24 RFFE SDA1 GPIO39 INPUT(WPD) L INPUT(WPD) VIO1 
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A9 CCIRD[O] GPIO40 INPUT(WPD) L INPUT(WPD) VCAM 
C8 CCIRD[1] GPIO41 INPUT(WPD) L INPUT(WPD) VCAM 
A8 CMMCLK GPIO42 OUTPUTO L OUTPUTO VCAM 
E8 CMPCLK GPIO43 INPUT(WPD) L INPUT(WPD) VCAM 
D8 CMRSTO GPIO44 INPUT(WPD) L INPUT(WPD) VCAM 
D9 CMRST1 GPIO45 INPUT(WPD) L INPUT(WPD) VCAM 
F8 CMPDO GPIO46 INPUT(WPD) L INPUT(WPD) VCAM 
E9 CMPD1 GPIO47 INPUT(WPD) L INPUT(WPD) VCAM 
C10 SCLO GPI048 INPUT(WPU) H INPUT(WPU) VCAM 
B9 SDAO GPIO49 INPUT(WPU) H INPUT(WPU) VCAM 
AF11 LCM RSTN GPIO50 INPUT(WPD) L INPUT(WPD) VIO1 
AG11 DSI TE GPIO51 INPUT(WPD) L INPUT(WPD) VIO1 
A21 SPI2 CSN GPIO52 INPUT(WPU) H INPUT(WPU) VIO1 
A23 SPI2 DO GPIO53 INPUT(WPD) L INPUT(WPD) VIO1 
B21 SPI2 DI GPIO54 INPUT(WPD) L INPUT(WPD) VIO1 
A24 SPI2 CLK GPIO55 INPUT(WPD) L INPUT(WPD) VIO1 
AH28 IISODI GPIO56 INPUT(WPD) L INPUT(WPD) VIO1 
AG27 IISODO GPIO57 INPUT(WPD) L INPUT(WPD) VIO1 
AH27 IISOCLK GPIO58 INPUT(WPD) L INPUT(WPD) VIO1 
AJ27 IISOLRCK GPIO59 INPUT(WPD) L INPUT(WPD) VIO1 
AF26 UOTXD GPIO60 OUTPUT1 H OUTPUT1 VIO1 
AE26 UORXD GPIO61 INPUT(WPU) H INPUT(WPU) VIO1 
AE25 UOCTS GPIO62 INPUT(WPD) L INPUT(WPD) VIO1 
AG26 UORTS GPIO63 INPUT(WPD) L INPUT(WPD) VIO1 
AG15 SD1 CLK GPIO64 INPUT(WPD) L INPUT(WPD) VIO1 
AF14 SD1 CMD GPIO65 INPUT(WPD) L INPUT(WPD) VIO1 
AE14 SD1_D[0] GPIO66 INPUT(WPD) L INPUT(WPD) VIO1 
AE13 SD1 D[1] GPIO67 INPUT(WPD) L INPUT(WPD) VIO1 
AH15 SD1_D[2] GPIO68 INPUT(WPD) L INPUT(WPD) VIO1 
AJ15 SD1_D[3] GPIO69 INPUT(WPD) L INPUT(WPD) VIO1 
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AH26 U1TXD GPIO70 INPUT(WPU) H OUTPUT1 VIO1 
AE24 U1RXD GPIO71 INPUT(WPU) H INPUT(WPU) VIO1 
AJ26 U2TXD GPIO72 INPUT(WPD) L INPUT(WPD) VIO1 
AF24 U2RXD GPIO73 INPUT(WPD) L INPUT(WPD) VIO1 
AH25 U3TXD GPIO74 INPUT(WPD) L INPUT(WPD) VIO1 
AH24 U3RXD GPIO75 INPUT(WPD) L INPUT(WPD) VIO1 
AJ24 U3CTS GPIO76 INPUT(WPD) L INPUT(WPD) VIO1 
AF23 U3RTS GPIO77 INPUT(WPD) L INPUT(WPD) VIO1 
AD23 U4TXD GPIO78 INPUT(WPD) L INPUT(WPD) VIO1 
AG23 UARXD GPIO79 INPUT(WPD) L INPUT(WPD) VIO1 
AE6 MTCK ARM GPIO82 INPUT(WPD) L INPUT(WPD) VIO1 
AF6 MTMS ARM GPIO83 INPUT(WPU) H INPUT(WPU) VIO1 
AG6 DTDO LTE GPIO85 OUTPUTO L OUTPUTO VIO1 
AH6 DTDI LTE GPIO86 INPUT(WPU) H INPUT(WPU) VIO1 
AJ6 DTCK LTE GPIO87 INPUT(WPD) L INPUT(WPD) VIO1 
AH5 DTMS LTE GPIO88 INPUT(WPU) H INPUT(WPU) VIO1 
AJ5 DRTCK LTE GPIO89 OUTPUTO L OUTPUTO VIO1 
B24 SPIO CSN GPIO90 INPUT(WPU) H INPUT(WPU) VIO1 
B25 SPIO DO GPIO91 INPUT(WPD) L INPUT(WPD) VIO1 
B26 SPIO DI GPIO92 INPUT(WPD) L INPUT(WPD) VIO1 
C26 SPIO CLK GPIO93 INPUT(WPD) L INPUT(WPD) VIO1 
B27 MEMS MIC CLKO GPIO94 INPUT(WPD) L INPUT(WPD) VIO1 
A27 MEMS MIC DATAO GPIO95 INPUT(WPD) L INPUT(WPD) VIO1 
B28 MEMS MIC CLK1 GPIO96 INPUT(WPD) L INPUT(WPD) VIO1 
C27 MEMS MIC DATA1 GPIO97 INPUT(WPD) L INPUT(WPD) VIO1 
C4 NFWPN GPIO98 OUTPUTO L OUTPUTO VNF1 
D5 NFRB GPIO99 INPUT(WPU) H INPUT(WPU) VNF1 
C7 NFCLE GPIO100 OUTPUTO L OUTPUTO VNF1 
E7 NFALE GPIO101 OUTPUTO L OUTPUTO VNF1 
D7 NFREN GPIO102 OUTPUT1 H OUTPUT1 VNF1 
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E5 NFD[4] GPIO103 INPUT(WPD) L INPUT(WPD) VNF1 
B5 NFD[5] GPIO104 INPUT(WPD) L INPUT(WPD) VNF1 
B4 NFD[6] GPIO105 INPUT(WPD) L INPUT(WPD) VNF1 
D4 NFD[7] GPIO106 INPUT(WPD) L INPUT(WPD) VNF1 
B3 NFD[10] GPIO107 INPUT(WPD) L INPUT(WPD) VNF1 
B7 NFD[11] GPIO108 INPUT(WPD) L INPUT(WPD) VNF1 
A3 NFD[14] GPIO109 INPUT(WPD) L INPUT(WPD) VNF1 
A5 NFD[0] GPIO112 INPUT(WPU) HiZ INPUT VNFO 
A6 NFD[1] GPIO113 INPUT(WPU) HiZ INPUT VNFO 
B6 NFD[2] GPIO114 INPUT(WPU) HiZ INPUT VNFO 
B8 NFD[3] GPIO115 INPUT(WPU) HiZ INPUT VNFO 
D23 KEYOUT[O] GPIO121 OUTPUTO L OUTPUTO VIO1 
B22 KEYOUT[1] GPIO122 INPUT(WPD) L INPUT(WPD) VIO1 
B23 KEYOUT[2] GPIO123 INPUT(WPD) L INPUT(WPD) VIO1 
E25 KEYIN[O] GPIO124 INPUT(WPU) H INPUT(WPU) VIO1 
E24 KEYIN[1] GPIO125 INPUT(WPU) H INPUT(WPU) VIO1 
C23 KEYIN[2] GPIO126 INPUT(WPD) L INPUT(WPD) VIO1 
D28 SCL2 GPIO127 INPUT(WPU) H INPUT(WPU) VIO1 
C28 SDA2 GPIO128 INPUT(WPU) H INPUT(WPU) VIO1 
D29 CLK AUXO GPIO129 INPUT(WPD) L INPUT(WPD) VIO1 
AF29 IIS1DI GPIO130 INPUT(WPD) L INPUT(WPD) VIO1 
AF28 IISTDO GPIO131 INPUT(WPD) L INPUT(WPD) VIO1 
AF27 IISTCLK GPIO132 INPUT(WPD) L INPUT(WPD) VIO1 
AG28 IISTLRCK GPIO133 INPUT(WPD) L INPUT(WPD) VIO1 
AG14 TRACECLK GPIO134 INPUT(WPD) L INPUT(WPD) VIO1 
AJ14 TRACECTRL GPIO135 INPUT(WPD) L INPUT(WPD) VIO1 
AH14 TRACEDAT[O] GPIO136 INPUT(WPD) L INPUT(WPD) VIO1 
AH13 TRACEDAT[1] GPIO137 INPUT(WPD) L INPUT(WPD) VIO1 
AF12 TRACEDAT[2] GPIO138 INPUT(WPD) L INPUT(WPD) VIO1 
AE12 TRACEDAT[3] GPIO139 INPUT(WPD) L INPUT(WPD) VIO1 
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AG12 TRACEDAT[4] GPIO140 INPUT(WPD) INPUT(WPD) VIO1 
AH12 TRACEDAT[5] GPIO141 INPUT(WPD) INPUT(WPD) VIO1 
AJ12 TRACEDATĪ6] GPIO142 INPUT(WPD) INPUT(WPD) VIO1 
AJ11 TRACEDAT[7] GPIO143 INPUT(WPD) INPUT(WPD) VIO1 
D25 EXTINTO GPIO144 INPUT(WPD) INPUT(WPD) VIO2 
E26 EXTINT1 GPIO145 INPUT(WPD) INPUT(WPD) VIO2 
D27 SCL3 GPIO146 INPUT(WPU) INPUT(WPU) VIO2 
D26 SDA3 GPIO147 INPUT(WPU) INPUT(WPU) VIO2 
AE18 SDO D[3] GPIO148 INPUT(WPD) INPUT(WPD) VSD 
AF18 SDO D[2] GPIO149 INPUT(WPD) INPUT(WPD) VSD 
AF16 SDO CMD GPIO150 INPUT(WPD) INPUT(WPD) VSD 
AF15 SDO DIO] GPIO151 INPUT(WPD) INPUT(WPD) VSD 
AH17 SDO D[1] GPIO152 INPUT(WPD) INPUT(WPD) VSD 
AH16 SDO CLKO GPIO153 INPUT(WPD) INPUT(WPD) VSD 
AB25 SIMCLK2 GPIO154 INPUT(WPD) INPUT(WPD) VSIM2 
AC25 SIMDA2 GPIO155 INPUT(WPD) INPUT(WPD) VSIM2 
AD25 SIMRST2 GPIO156 INPUT(WPD) INPUT(WPD) VSIM2 
AB26 SIMCLKO GPIO157 INPUT(WPD) INPUT(WPD) VSIMO 
AC28 SIMDAO GPIO158 INPUT(WPD) INPUT(WPD) VSIMO 
AD28 SIMRSTO GPIO159 INPUT(WPD) INPUT(WPD) VSIMO 
AD27 SIMCLK1 GPIO160 INPUT(WPD) INPUT(WPD) VSIM1 
AD26 SIMDA1 GPIO161 INPUT(WPD) INPUT(WPD) VSIM1 
AE27 SIMRST1 GPIO162 INPUT(WPD) INPUT(WPD) VSIM1 


3.5.1 


3.5 Control Registers 


V.0.2 


Memory map 
ARM base address: 0x402A 0000 


PAD 


Addr Offset 


Default Value 


PIN CTRL REGO 


0x0 


0x0 
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PAD 


Addr Offset 
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Default Value 


PIN CTRL REG! 


0x4 


0x0 


PIN_CTRL_REG2 


0x8 


0x0 


PIN_CTRL_REG3 


Oxc 


0x0 


PIN_CTRL_REG4 


0x10 


0x0 


PIN CTRL REG5 


0x14 


0x0 


Reserved 


0x18 


0x0 


Reserved 


Ox1c 


0x0 


RFSDAO 


0x20 


0x11e870 


RFSCKO 


0x24 


0x11e870 


RFSENO 


0x28 


0x11e8b0 


RFSDA1 


Ox2c 


0x11e870 


RFSCK1 


0x30 


0x11e870 


RFSEN1 


0x34 


0x11e8b0 


RFCTL15(LTE_RFCTLO 


0x38 


0x11e870 


RFCTL16(LTE_RFCTL1 


Ox3c 


0x11e870 


RFCTL17(LTE_RFCTL2 


0x40 


0x11e870 


RFCTL18(LTE_RFCTL3 


0x44 


0x11e870 


RFCTL19(TWG_RFCTL 


0x48 


0x11e870 


RFCTL20(TWG_RFCTL 


Ox4c 


0x11e870 


RFCTL21 


TWG_RFCTL2 


0x50 


0x11e870 


RFCTL22 


TWG_RFCTL3 


0x54 


0x11e870 


( 
( 
( 
( 


RFCTL23(G_RFCTLO) 


0x58 


0x11e870 


RFCTL24(G_RFCTL1) 


Ox5c 


0x11e870 


RFCTL25(G_RFCTL2) 


0x60 


0x11e870 


RFCTL26(G_RFCTL3) 


0x64 


0x11e870 


RFCTLO(UNI_RFCTLO 


0x68 


0x11e870 


RFCTL1(UNI_RFCTL1 


Ox6c 


0x11e870 


RFCTL2(UNI_RFCTL2 


0x70 


0x11e870 


RFCTL3(UNI_RFCTL3 


0x74 


0x11e870 


0x78 


0x11e870 


RFCTL5(UNI_RFCTL5 


Ox7c 


0x11e870 


RFCTL6(UNI_RFCTL6 


0x80 


0x11e870 


RFCTL7(UNI_RFCTL7 


0x84 


0x11e870 


RFCTL8(UNI_RFCTL8 


( 
( 
( 
( 
RFCTL4(UNI_RFCTL4 
( 
( 
( 
( 


0x88 


0x11e870 


RFCTL9(UNI RFCTL9) 


0x8c 


0x11e870 


RFCTL10(UNI RFCTL10) 


0x90 


0x11e870 


RFCTL11 


UNI_RFCTL11) 


0x94 


0x11e870 


( 
RFCTL12( 


UNI_RFCTL12) 


0x98 


0x11e870 


RFCTL13(UNI RFCTL13) Ox9c 0x11e870 
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PAD 


Addr Offset 


SC9830A Device Specification 


Default Value 


RFCTL14(UNI RFCTL14) 


0xa0 


0x11e870 


RFCTL27(UNI RFCTL15) 


Oxa4 


0x11e870 


XTL_EN 


Oxa8 


0x11e000 


RFFE_SCKO 


Oxac 


0x11e870 


RFFE_SDAO 


OxbO 


0x11e870 


RFCTL28(RFFE_SCK1) 


Oxb4 


0x11e870 


RFCTL29(RFFE_SDA1) 


Oxb8 


0x11e870 


SIMCLKO 


Oxbc 


0x11e870 


SIMDAO 


0xcO 


0x11e870 


SIMRSTO 


Oxc4 


0x11e870 


SIMCLK1 


0xc8 


0x11e870 


SIMDA1 


Oxcc 


0x11e870 


SIMRST1 


0xd0 


0x11e870 


SIMCLK2 


Oxd4 


0x11e870 


SIMDA2 


Oxd8 


0x11e870 


SIMRST2 


Oxdc 


0x11e870 


SDO D3 


OxeO 


0x11e870 


SDO D2 


Oxe4 


0x11e870 


SDO CMD 


0xe8 


0x11e870 


SDO DO 


Oxec 


0x11e870 


SDO D1 


OxfO 


0x11e870 


SDO CLKO 


Oxf4 


0x11e870 


SD1_CLK 


Oxf8 


0x11e870 


SD1_CMD 


Oxfc 


0x11e870 


SD1_D0 


0x100 


0x11e870 


SD1_D1 


0x104 


0x11e870 


SD1_D2 


0x108 


0x11e870 


SD1_D3 


Ox10c 


0x11e870 


IISODI 


0x110 


0x11e870 


IISODO 


0x114 


0x11e870 


IISOCLK 


0x118 


0x11e870 


IISOLRCK 


0x11c 


0x11e870 


UOTXD 


0x120 


0x11e000 


UORXD 


0x124 


0x11e080 


UOCTS 


0x128 


0x11e870 


UORTS 


0x12c 


0x11e870 


PTEST 


0x130 


0x11e000 


ANA_INT 
EXT_RST_B 


Spreadtrum Communications, Inc., Confidential and Proprietary 


0x134 


0x11e000 
0x11e000 


79 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(3 SPREADTRUM 


V.0.2 


PAD 


Addr Offset 


SC9830A Device Specification 


Default Value 


CHIP_SLEEP 


Ox13c 


0x11e000 


XTL_BUF_ENO 


0x140 


0x11e000 


XTL_BUF_EN1 


0x144 


0x11e000 


CLK_32K 


0x148 


0x11e000 


AUD_SCLK 


0x14c 


0x11e000 


AUD_ADDO 


0x150 


0x11e000 


AUD_ADSYNC 


0x154 


0x11e000 


AUD DAD 


0x158 


0x11e000 


AUD_DADO 


0x15c 


0x11e000 


AUD_DASYNC 


0x160 


0x11e000 


ADI_D 


0x164 


0x11e000 


ADI_SYNC 


0x168 


0x11e001 


ADI_SCLK 


0x16c 


0x11e001 


LCM_RSTN 


0x170 


0x11e870 


DSI_TE 


0x174 


0x11e870 


MTDO_ARM 


0x178 


0x11e000 


MTDI_ARM 


0x17c 


0x11e080 


MTCK_ARM 


0x180 


0x11e040 


MTMS_ARM 


0x184 


0x11e080 


MTRST_N_ARM 


0x188 


0x11e080 


DTDO_LTE 


0x18c 


0x11e000 


DTDI_LTE 


0x190 


0x11e080 


DTCK_LTE 


0x194 


0x11e040 


DTMS_LTE 


0x198 


0x11e080 


DRTCK_LTE 


0x19c 


0x11e000 


NFWPN 


0x1a0 


0x11e000 


NFRB 


Ox1a4 


0x11e080 


NFCLE 


0x1a8 


0x11e000 


NFALE 


Ox1ac 


0x11e000 


NFREN 


0x1b0 


0x11e000 


NFD4 


Ox1b4 


0x11e040 


NFD5 


Ox1b8 


0x11e040 


NFD6 


Ox1bc 


0x11e040 


NFD7 


0x1c0 


0x11e040 


NFD10 


Ox1c4 


0x11e040 


NFD11 


0x1c8 


0x11e040 


NFD14 


Oxicc 


0x11e040 


NFCENO 


0x1d0 


0x11e000 
0x11e000 
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PAD Addr Offset Default Value 
NFDO 0x1d8 0x11e000 
NFD1 Ox1dc 0x11e000 
NFD2 0x1e0 0x11e000 
NFD3 0x1e4 0x11e000 
NFD8 0x1e8 0x11e040 
NFD9 Ox1ec 0x11e040 
NFD12 0x1f0 0x11e040 
NFD13 0x14 0x11e040 
NFD15 0x1f8 0x11e040 
CCIRDO Ox1fc 0x11e870 
CCIRD1 0x200 0x11e870 
CMMCLK 0x204 0x11e810 
CMPCLK 0x208 0x11e870 
CMRSTO 0x20c 0x11e870 
CMRST1 0x210 0x11e870 
CMPDO 0x214 0x11e870 
CMPD1 0x218 0x11e870 
SCLO Ox21c 0x11e8b0 
SDAO 0x220 0x11e8b0 
SPI2 CSN 0x224 0x11e8b0 
SPI2 DO 0x228 0x11e870 
SPI2 DI 0x22c 0x11e870 
SPI2 CLK 0x230 0x11e870 
SPIO_CSN 0x234 0x11e8b0 
SPIO_DO 0x238 0x11e870 
SPIO DI Ox23c 0x11e870 
SPIO CLK 0x240 0x11e870 
MEMS MIC_CLKO 0x244 0x11e870 
MEMS_MIC_DATAO 0x248 0x11e870 
MEMS MIC CLK1 0x24c 0x11e870 
MEMS_MIC_DATA1 0x250 0x11e870 
KEYOUTO 0x254 0x11e000 
KEYOUT1 0x258 0x11e040 
KEYOUT2 0x25c 0x11e870 
KEYINO 0x260 0x11e08A 
KEYIN1 0x264 0x11e08A 
KEYIN2 0x268 0x11e870 
SCL2 Ox26c 0x11e8b0 
0x11e8b0 
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PAD Addr Offset Default Value 
CLK AUXO 0x274 0x11e870 
IIS1DI 0x278 0x11e870 
IIS1DO 0x27c 0x11e870 
IIS1CLK 0x280 0x11e870 
IIS1LRCK 0x284 0x11e870 
TRACECLK 0x288 0x11e870 
TRACECTRL 0x28c 0x11e870 
TRACEDATO 0x290 0x11e870 
TRACEDAT1 0x294 0x11e870 
TRACEDAT2 0x298 0x11e870 
TRACEDAT3 0x29c 0x11e870 
TRACEDAT4 0x2a0 0x11e870 
TRACEDAT5 0x2a4 0x11e870 
TRACEDAT6 0x2a8 0x11e870 
TRACEDAT7 Ox2ac 0x11e870 
EXTINTO 0x2b0 0x11e870 
EXTINT1 0x2b4 0x11e870 
SCL3 Ox2b8 0x11e8b0 
SDA3 Ox2bc 0x11e8b0 
U1TXD 0x2c0 0x11e000 
U1RXD 0x2c4 0x11e080 
U2TXD 0x2c8 0x11e870 
U2RXD Ox2cc 0x11e870 
U3TXD Ox2d0 0x11e870 
U3RXD 0x2d4 0x11e870 
U3CTS 0x2d8 0x11e870 
U3RTS Ox2dc 0x11e870 
U4TXD 0x2e0 0x11e870 
U4RXD 0x2e4 0x11e870 


3.5.2 Register Description 


3.5.2.1 PIN_CTRL_REGO 


Description: Pin global control registerO 


Field Name Type | Reset | Description 
Value 
| fea (Ro [40 [Reseved — | 
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Field Name Type | Reset | Description 
Value 


wifi_coexist_pin_in_sel | [28] R/W | 1’hO WIFI_COEXIST source select: 
1’b0: from function2 of 
MEMS_MIC_CLKO pad 
1'b1: from function2 of TRACEDAT0O7 
pad 
orp_urxd_pin_in_sel [27] R/W |1'h0 ORP_URXD source select: 
1'b0: from function2 of U1RXD pad 
1'b1: from function2 of U2RXD pad 
[  [pe1g |Rw [tho [Resened O O 
wpd_nfipd [15] R/W |1'hO Weakly pull down pads in VNF1 domain 
before the domain is shut down. 
Reserved in SC9830A. 
wpd_nfOpd [14] R/W |1'hO Weakly pull down pads in VNFO domain 
before the domain is shut down. 
Rserved in SC9830A. 
wpd_adpd [13] R/W |1'hO Weakly pul down pads in VIO AD 
domain before the domain is shut down . 
Rserved in SC9830A. 
wpd_io_2_1pd [12] RAV |1'hO Weakly pull down pads in VIO 2 1 
domain before the domain is shut down . 
Rserved in SC9830A. 
wpd_iopd [11] R/W | 1'hO Weakly pull down pads in VIO domain 
before the domain is shut down 
wpd_sim2pd [10] R/W |1'hO Weakly pull down pads in VSIM2 
domain before the domain is shut down. 
Rserved in SC9830A. 
wpd_sim1pd [9] R/W |1'hO Weakly pull down pads in VSIM1 
domain before the domain is shut down . 
Rserved in SC9830A. 
wpd_simOpd [8] R/W |1'h0 Weakly pull down pads in VSIMO 
domain before the domain is shut down. 
Rserved in SC9830A. 
wpd_sdpd [7] R/W |1'hO Weakly pull down pads in VSD domain 
before the domain is shut down. 
Rserved in SC9830A. 
wpd_campd [6] R/W |1'hO Weakly pull down pads in VCAM domain 
before the domain is shut down . 
Rserved in SC9830A. 
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3.5.2.2 PIN CTRL REG1 


Description: Pin global control register 


Field Name Type | Reset | Description 
Value 


po ta] (RW [sno [Reserved O 


u4rxd pin in sel [3] R/W |2h0 UARXD source select: 
1'b0: from function1 of U4RXD pad 
1'b1: from function2 of SDA3 pad 


um Ja G Reed — 


3.5.2.3 PIN CTRL REG2 


Description: Pin global control register2 


Field Name Type | Reset | Description 
Value 


sim2 sys sel [26:25] RAN |2h0 SIM2 system control select: 
2'b00: AP SIMO controller 
2'b01: CPO SIM2 controller 
2'b10: CP1 SIM2 controller 
2'b11: reserved 

simi sys sel [24:23] R/W |2'hO SIM1 system control select: 
2'b00: CP1 SIM1 controller 
2'b01: CPO SIM1 controller 
2'b10: AP SIMO controller 
2'b11: reserved 


simO sys sel [22:21] RAN |2'hO SIMO system control select: 
2'b00: CPO SIMO controller 
2'b01: CP1 SIMO controller 
2'b10: AP SIMO controller 
2'b11: reserved 

Uad sys sel [20:18] R/W |3'hO UART2 system control select: 
d'hO: AP UART4 controller 
4'h1: CPO UARTO controller 
4'h2: CPO UART1 controller 
4'h3: CPO UART2 controller 
4'h4: CPO UART3 controller 


[17:15] UART2 system control select: 
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Field Name Type | Reset | Description 
Value 


uart2 sys sel 


uarti sys sel 


uartO sys sel 


V.0.2 


4'h0: AP UARTS controller 
4'h1: CPO UARTO controller 
4'h2: CPO UART1 controller 
4'h3: CPO UART2 controller 
4'h4: CPO UART3 controller 
4'h5: ARM7 UARTO controller 


[14:11] R/W |3h0 UART2 system control select: 
d'hO: AP UART2 controller 
4'h1: AP UART1 controller 
4'h2: AP UARTO controller 
4'h3: AP UART3 controller 
4'h4: AP UARTA controller 
4'h5: CPO UARTO controller 
4'h6: CPO UART1 controller 
4'h7: CPO UART2 controller 
4'h8: CPO UART3 controller 
4'h9: CP1 UARTO controller 
4'h10: CP1 UART1 controller 
4h11: ARM7 UARTO controller 


[10:7] R/W |3'hO UART1 system control select: 
hO: AP UART1 controller 
4'h1: AP UARTO controller 
4'h2: AP UART2 controller 
4’h3: AP UARTS controller 
4’h4: AP UART4 controller 
4'h5: CPO UARTO controller 
4'h6: CPO UART1 controller 
4'h7: CPO UART2 controller 
4'h8: CPO UARTS controller 
4'h9: CP1 UARTO controller 
4'h10: CP1 UART1 controller 
4'h11: ARM7 UARTO controller 


[6:4] R/W |3h0 UARTO system control select: 
3'h0: AP UARTO controller 
3'h1: CPO UARTO controller 
3'h2: CP1 UARTO controller 
3'h3: ARM7 UARTO controller 


uart24 loop sel UART2 and UARTA loop select. 
uart23 loop sel UART2 and UARTS loop select. 
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Field Name Type | Reset | Description 
Value 


uarti4 loop sel UART1 and UARTA loop select. 


uart!3 loop sel UART1 and UARTS loop select. 


PIN CTRL REG3 


Description: Pin global control register3 


Field Name Type | Reset | Description 
Value 


i 


Watch dog reset source select: 
1'b0: from CA7 watch dog 
1'b1: from AP watch dog 


[moz |Rw (emo [Reswed 1 
p. — [E938 [Rw [oho [Reseed — — — — — ] 


lis3 sys sel [17:15] 
lis2 sys sel [14:12] 
list sys sel [11:9] 
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IIS3 system control select: 
3'b000: AP IIS3 controller 
3'b001: CPO IIS3 controller 
3'b010: CP1 IIS3 controller 
3'b011: CP2 IIS controller 
3'b011: VBC IISO controller 
3'b100: VBC IIS1 controller 
IIS2 system control select: 
3'b000: AP IIS2 controller 
3'b001: CPO IIS2 controller 
3'b010: CP1 IIS2 controller 
3'b011: VBC IISO controller 
3'b100: VBC IIS1 controller 
IIS1 system control select: 
3'b000: AP IIS1 controller 
3'b001: CPO IIS1 controller 
3'b010: CP1 IIS1 controller 
3'b011: VBC IISO controller 
3'b100: VBC IIS1 controller 
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Field Name Type | Reset | Description 
Value 


3'b000: AP IISO controller 

3'b001: CPO IISO controller 
3'b010: CP1 IISO controller 
3'b011: VBC IISO controller 
3'b100: VBC IIS1 controller 


lis23 loop sel [5] R/W | 1’hO IIS2 and IIS3 loop select(IIS2CLK input 
and IIS3CLK output) 


lis13_loop_sel [4] R/W | 1’hO IIS1 and IIS3 loop select(IIS1CLK input 

lis12_loop_sel [3] R/W | 1'h0 IIS1 and IIS2 loop select(IIS1CLK input 
and IIS2CLK output) 

iis03_loop_sel [2] R/W | 1’hO ISO and IIS3 loop select(IISOCLK input 
and IIS3CLK output) 

iis02_loop_sel [1] R/W | 1'h0 ISO and IIS2 loop select(IISOCLK input 
and IIS2CLK output) 

iis01 loop sel [0] R/W | 1’hO ISO and IIS1 loop select(IISOCLK input 


3.5.2.5 PIN_CTRL_REG4 


Description: Pin global control register4 


Field Name Type | Reset | Description 
Value 
PC tata [RW [ano [Reeva — | 


CCIR V8 FUNC SEL | [27] R/W | 1’hO MCSI1 DN1 function select: 
1'b0: ccir_vs 
1'b1: GPIO179 
CCIR.HS FUNC SEL | [26] MCSI1 DP1 function select: 
1'b0: ccir hs 
1'b1: GPIO178 
CCIR D7 FUNC SEL | [25] MCSI1 DNO function select: 
1'b0: ccir d[6] 
1'b1: GPIO177 
CCIR DG FUNC SEL | [24] MCSI1 DPO function select: 
1'b0: ccir d[6] 
1'b1: GPIO176 


CCIR D5 FUNC SEL | [23] MCSI1 CLKN function select: 
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Field Name Type | Reset | Description 
Value 
1'b0: ccir_d[5] 
1'b1: GPIO175 


CCIR_D4 FUNC SEL | [22] RAW | 1’hO MCSI1 CLKP function select: 
1'b0: ccir d[4] 
1'b1: GPIO174 
CCIR D3 FUNC SEL | [21] R/W | 1’hO MCSI0_DN3 function select: 
1'b0: ccir_d[3] 
1'b1: GPIO173 
CCIR_D2 FUNC SEL | [20] R/W | 1’hO MCSIO DP3 function select: 
1'b0: ccir_d[2] 
1'b1: GPIO172 


a [ee [me [rese — — 
Ispims Ja [mw [mo [Nowe — — 


VSD n ms s R/W |1'hO VSD domain pad driving level: 
0: 3.0V 
1: 1.8V 


VSIM2 ms nh VSIM2 domain pad driving level: 
0: 3.0V 
1: 1.8V 
VSIM1 domain pad driving level: 
0: 3.0V 
1: 1.8V 

VSIMO ms VSIMO domain pad driving level: 
0: 3.0V 
1: 1.8V 

VIO 2 1 ms VIO 2 1 domain pad driving level: 
0: 3.0V 
1: 1.8V 


PIN CTRL REG5 


Description: Pin global control register4 


Field Name Type | Reset | Description 
Value 


| Je |RW [Brno [Reserved ——— 
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test dbg modeO [0] R/W |1'h0 Debug mode selection: 
1'b0: debug modeO disable 
1'b1: debug mode0 enable 


3.5.2.7 Other Pin Control Register 


Description: Other Pin control register share the same bit format shown as below: 


Other Pin control register (reset value depends) | -© PIN NAME REG | 
EE EEE EE EESTI IELIETS 


PIN_NAME_ 
PIN_NAME_drv 
slp_en 


| Type | 
tt SSS 
aaa s c] 1 -4-- 


PIN PIN ht 
NAM PIN NAME | NAM 
PIN NAME slp en Reserved a ai 
Ew Es sel Ew Ew Eo 
a _ E ie 
e 


see S 
jj M o 7]; 


Note: 


"PIN NAME'" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory Map. 


Field Name Type Reset Description 
Value 


PIN_NAME_drv > 19] R/W Driver PE = select 
[22:19] is used on TSMC pad 
(named with SPP*), and 
[20:19] is used on Spreadtrum 
is 1 (named with SP*). 
SEE _NAME_slp_en IZT R/W een S mode enable: 
BITO: Sleep with AP sleep 
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Field Name Type Reset Description 
Value 


BIT1: Sleep with CPO sleep 
BIT2: Sleep with CP1 sleep 
BIT3: Sleep with VCPO sleep0 
BIT4: Sleep with VCP1 sleepO 


PIN NAME wpus [12] Rw | | | Pull up resistor select 
PIN NAME se [11] IRW | |Schmit:trigger input enable 
|... nog | [| |Rewd | 


PIN NAME func wpu | [7] RAN Weakly pull up for function 
mode 

PIN NAME func wpd V. Weakly pull down for function 
mode 


PIN_NAME_sel [5:4] R/W Function select: 
2’b00: FunctionO 
2'b01: Function1 
2'b10: Function2 
2'b11: Function3 


PIN_NAME_slp_wpu | [3] R/W Weak pull up control in chip 
mme qno K Ņem T 
PIN_NAME_slp_wpd | [2] R/W Weak pull down control in chip 
me A QA [eee on 
PIN NAME Sip ie [1] RAN Input enable control in chip 
m LV SNN DN a 
PIN_NAME_slp_oe R/W Output enable control in chip 
VN RN RI 


3.6 Strapping Pins 


Cell Name m UND Power Strapping pin 

SPSCBC2 24X NFD[0] VNF arm boot mdO 

SPSCBC2 24X NFD[1] VNF arm boot md1 

SPSCBC2 24X NFD[2] VNF arm_boot_md2 

SPSCBC2 24X NFD[3] VNF arm_boot_md3 

SPSCBC2 24X U1TXD VIO 1 USB Download enable 
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3.7 PAD Information 


3.7.1 Digital Pad Type Description 


Digital Pad Type Description 

Pin Type Descritpion 

SPSCBC2_8X_VL/HL Bi-direction Pad with Enable Controlled Pull-Down 8% 
Pull-Up Resistor.,Programmable Driver Strength 
2mA/4mA/6mA/8mA. No tolerance function.The Schmitt 
trigger input function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 Schmitt input 
disable. 

SPSEBC2_24X_VL/HL Bi-direction Pad with Enable Controlled Pull-Down 8% 
Pull-Up Resistor.,Programmable Driver Strength . No 
tolerance function.The Schmitt trigger input function can 
be control by the SE signal.SE=1, Schmitt input 
enable.SE=0 Schmitt input disable.Using for EMMC/SD 
interface(VDDIO-1.8V/1.2V). 

SPSCBCA2 8X lC VL/HL | Bi-direction Pad with Enable Controlled Pull-Down & 
Pull-Up . Resistor, Programmable Driver Strength 
2mA/AmA/6mA/8mA. No tolerance function. The Schmitt 
trigger input function can be control by the SE 
signal.SE21, Schmitt input enable.SE=0 Schmitt input 
disable. Programmable soft pull up resistor 20K/1.8K. 
SPSCBC2 8X W VL/HL | Bi-direction Pad with Enable Controlled Pull-Down & 
Pull-Up . Resistor, Programmable Driver Strength 
2mA/4mA/6mA/8mA. No tolerance function. The Schmitt 
trigger input function can be control by the SE 
signal.SE=1, Schmitt input enable.SE-0 Schmitt input 
disable. For high ESD performance pads. 


PDWUWSWCDG_V/H Bi-direction Pad with Enable Controlled Pull-Down 8% 
Pull-Up Resistor.,Programmable Driver Strength. No 
tolerance function.Support the 1.8V/3.0V IO voltage. 
SPVDD1ANA_VL/HL The 0.9V power supply pad,which supply the 0.9V core 
voltage to Core Circuit. 


SPVDD2ANA_VL/HL The 1.8V power supply pad. Only supply the 1.8V to the 
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Pin Type Descritpion 
internal circuit for example Efuse. Need cut the VDDIO 
power rail using the CUT cell. 

SPVDD1_VL/HL VDDCORE 0.9V power pad. 

SPVSS1_VL/HL Core ground pad. 

SPVDD2_VL/HL VDDIO 1.8V power pad. 

SPVDD2POC_VL/HL VDDIO 1.8V power on control pad. A power domain must 
& only have one SPVDD2POC cell. 

SPVSS2_VL/HL VSSIO 1.8V ground pad. 

3.7.2 SPSCBC2_8X_VL/HL 


Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


A PAD | C IE |OE  WPU | WPUS WPDO | WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ |0 0 0 0 X 0 0 
X HZ |0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) | 0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 X 1 0 
IO X X 1 X X X X 
Power-down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRV[0] | | 

0 0 2mA 
0 1 4mA 

1 0 6mA 

1 1 12mA 


DC Parameter: (VDDIO=1.8V) 


SS TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
VT- |Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
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VT+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 

VT- | Schmitt trig. High to low threshold point (1.8V) X 0.64V X 

RPU | Pull-up resistor(1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 

lavg | Active Current 100MHZ,FF Corner,30pf loading | X X 4mA 

Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current (O Vo-3V or OV X X «0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO-1.8V, Temp=125C, 


Delay Path Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA | 4.911 4.766 3.379 3.54 
4mA | 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA | 2.609 2.548 2.491 2.521 
3.7.3 SPSEBC2_24X_VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD C IE | OE | WPU | WPUS WPDO | WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) | 0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO Power-down | X X 1 X X X X X 


Driver Strength Select Function: 


DRV[2] | DRV[1] | DRV[0] | Nominal Impedance | Note 

1 0 0 100ohm Option 

1 0 1 66ohm Option 

1 1 0 50ohm Same the 000 
1 1 1 330hm Same the 001 
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0 0 0 50ohm Mandatory 
0 0 1 33ohm Option 
0 1 0 20ohm Option 
0 1 1 10ohm Option 

DC Parameter: 

SS TT FF 

VT+ | Schmitt trig. Low to High threshold point (1.2V) | X 0.80V X 
VT- Schmitt trig. High to low threshold point (1.2V) |X 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) | X 1.20V X 
VT- Schmitt trig. High to low threshold point (1.8V) | X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current 0208MHZ,FF Corner,15pf loading | X X 13mA 
Ist Standby Current X X «uA 
loZ Tri-state output leakage current @Vo=1.8V or OV | X X «uA 


AC Parameter: 
When VDDIO-1.8V , 
The data simulation is SS corner, clk=208MHz,Cloading=0.2pf, VDDIO=1.8, Temp=125C, 


Delay Path Cpad Rise Fall Rise Fall 
Time(ns) | Time(ns) | Delay(ns) | Delay(ns) 
PAD->C 0.15 0.19 0.61 0.40 
A-PAD | 100ohm | 3pF 1.34 1.51 1.42 1.59 
66ohm | 5pF 1.29 1.46 1.42 1.59 
50ohm | 8pF 1.41 1.60 1.46 1.65 
33ohm | 10pF 1.15 1.31 1.55 1.55 
20ohm | 15pF 1.11 1.26 1.54 1.54 
10ohm | 15pF 0.74 0.83 1.34 1.34 
3.7.4 SPSCBC2 8X IIC VL/HL 
Truth Table: Input function CZPAD&IE, Output function:PAD=A&OE 
A |PAD |C IE |OE |WPU | WPUS WPDO | WPDI 
Input X |0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
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Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0:20K(1.8V) |0 0 
1:1.8K(1.8V) 
Pull Down X |0 0 0 0 0 X 1 0 
IO X |X 1 X X X X X 1 
Power-down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRV[0] | | 

0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 12mA 


DC Parameter: (VDDIO=1.8V) 


SS TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) |X 0.80V X 
VT- | Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) | X 1.20V X 
VT- | Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/1.1K | 22K/1.8K | 16K/2.6K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading | X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X «0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO-1.8V, Temp=125C, 


Delay Path Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA | 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
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3.7.5 SPSCBC2 8X W VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A |PAD |C |IE |OE | WPU | WPUS WPDO | WPDI 
Input X |0 0 1 0 0 X 0 0 
X |1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X | HZ 0 0 0 0 X 0 0 
X | HZ 0 0 0 0 X 0 0 
Pull up X |1 0 0 0 1 0:20K(1.8V) |0 0 
1:4.7K(1.8V) 
Pull Down X |0 0 0 0 0 X 1 0 
IO X X X X 
Power-down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[O] |! 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 12mA 
DC Parameter: (VDDIO=1.8V) 
SS TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
VT- | Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
VT- | Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading | X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current @Vo=8V or OV X X «0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO-1.8V, Temp=125C, 
Delay Path Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 
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PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8mA 2.609 2.548 2.491 2.521 
3.7.6 PDWUWSWCDG_V/H 
Truth Table: Input function CZPAD&IE, Output function:PAD=A&O 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality is subject to the absolute maximum/minimum values listed inable Table4-1. Do 
not exceed these parameters or the part may be damaged permanently. Operation at absolute 
maximum ratings is not guaranteed 


Table 4-1 Absolute maximum ratings 


[Symbol | Parameter — mn | ma | 


Maximum ESD stress voltage, Human Body Model, 
any pin to any supply pin, either polarity or any pin 

V me ESD to all non-supply pins together, either polarity. Three 
stresses maximum. 


Maximum DC Input current for any non-supply pin 
Ux Ambient temperature 
Storage temperature 


4.1.2 Recommended Operating Conditions 


The recommended operating conditions is list in Table 4-2. 


Table 4-2 Recommended operating conditions 


Symb [paame T 


Core supply voltage 0.845 0.9 0.945 
Arm supply voltage 0.845 1.05 
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[Symbo [Parameter | mn | Typical | Max [Uni] 


Dwoos | APC/arc H | — J 28 | — — |] 
Puscivooi? | sicsuppyvotage | 3m | o | 3$ | | 
Fuss uneton temperature | 2 | — | as |] 
Taser | Ambient operating temperare | 0 | | s | | 


4.1.3 Thermal Characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: O m/sec °C/watt 


4.1.4 ESD Characteristics 


The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


Human body model MIL STD 883G, method 3015.7 


|CDM | Charged-device model | JESD22-C101-C 


4.1.5 DC Characteristics 


The typical core voltage (VDD) is 0.9 V and the I/O supply (VDDIO) is typically at 1.8 V. The 
power pins should be connected with a decoupling capacitor to ground (VSS, VSSIO). 


For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), and all voltages are 
measured with respect to VSS, unless otherwise specified. 
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Table 4-5 DC characteristics 


[Symbol [Parameter — codon | win | Typical | wax [ur | 


The whole chip is in 
Deep sleep current 1.2 mA 
deep sleep mode 


The whole chip is 
power-down 
i powered down by 50 uA 
curren 
software 


Digital supply voltage: pins VIO1 


Digital suppl 
voltage 


Digital supply voltage: pins VIO2 


Analo suppl 
voltage 


Digital supply voltage: pins VSIMO 


Digital suppl 
voltage 


Digital supply voltage: pins VSIM1 


Digital suppl 
voltage 


Digital supply voltage: pins VSIM2 


ans Tasman — — — [| e — | 33 | v | 


Digital supply voltage: pins VSD 


Digital suppl 
X VRS Jel fe 
voltage 


Digital supply voltage: pins VCAM 


Digital suppl 
voltage 


Digital supply voltage: pins VMEM 


Digital suppl 
voltage 


Digital supply voltage: pins VNFO 


Digital suppl 
voltage 


Digital supply voltage: pins VNF1 


Digital suppl 
voltage 


Digital supply voltage:pins VEMMC 


Digital suppl 
voltage 
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[Symbol | Parameter | conditons | min [Tw Mex | Unt | 


Digital supply voltage: internal VDD 


Digital core suppl 
S SE 0.845 0.945 V 
voltage 
Sleep mode digital 
0.845 0.945 V 
core supply voltage 


Arm Core supply 
voltage 0.845 1 1.05 V 


Input voltage 
0.3 Vpad V 
LOW-level 
Input voltage 
0.7 Vpad Vpad V 
HIGH-level 
Input leakage 


ERI 


Digital input 


current 


Digital output 
V Output voltage | At link = 2,4,6,8 mA 
di LOW-level (programmable) 


Output voltage 


V 
+ HIGH-level 


Analog supply voltage 

AVDD_BB Baseband supply 
voltage 

AVDD_PLL Analog pll supply 
voltage 
AVDD_LVDS | LVDSDIS supply 
voltage 
MDSI_AVDD | MIPI DSI supply 
voltage 
MCSI_AVDD | MIPI CSI supply 
voltage 

AVDD28 APC/AFC buffer 
supply voltage 
HSCI_VDD12 
VDDUSB USB PHY supply 3 
voltage 


V 
V 
V 
V 
V 
V 
V 
V 


1.8 
1.8 
1.8 
1.8 
1.8 
2.8 
1.2 

3 


Note1: Vpad means the power supply voltage at the corresponding pad. 
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4.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


[Symbol [Parameters — [| Mim [wies | Max [Unis | 


Input capacitance, all standard input and IO 
Cin i 3.5 pF 
pins 


Output capacitance, all standard output 

Choad " 30 pF 
and IO pins 
Output de-rating falling edge on all standard 

Tar P E RUM 0.075 ns/pF 
output and I/O pins, from 30 pF load 


Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-1 


'') F 


L 30pf 


Figure 4-1 Test circuit of an I/O pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 1.8 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured 
with respect to VSS, unless otherwise specified. 


Table 4-7 AC characteristics 


[Symbol [Parameter [conditions | min | Typical [wax [ ws | 


fmelk Master clock 26 MHz 
freguency 


Digital input 


pigitalinput S] 
[G — mputcepacitance | | o- | 3 | - | pF | 
[Digital output O 


Digital output 


[m laas — [Outputioas=200r | 2 | - 1 5 | | 
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[Symbol [Parameter [conditions | min | Typical [wax [Uni] 
rr, _[outoutfatime —[ouputtoad=2oer | 2 | - | 5 | m 
[I NN 


Master clock input 


Af/fmak | Frequency 
compensation range 


Vmelk Master clock | AC coupling 
me a 
0 Master clock duty 


Real-time clock input 


mamas ganet 0] 
EHH HT | se | 
[a [Gockauyete | — as |] - 1 5-1 * ] 


4.3 Performance Specifications 


This section specifies the performance of some major modules. 


4.3.1 Baseband 


4.3.1.1 Rx ADC 


Table 4-8 Rx ADC AC characteristics 


[Parameters [Symbol Mim | Typical | Mex [Unt | 


Common mode input 


Input clock frequency 


Signal to noise ratio 


Dynamic range 


Signal to noise and distortion 
ratio 
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4.3.1.2 Tx DAC 


Table 4-9 Tx DAC AC characteristics 


Symb [Noe Min ear [ Mex [Unit | 
Output Common Mode This voltage is 
Vocm 0.25 0.35 0.45 |V 
Voltage programmable 
Full scale Differential Output This voltage is 
Voltage Swing ucl 


Mpat | Input clock frequency | |input clock frequency | DM at} eO 
ECT T MEE Su mmn re | 
wmcmue |r | Jo) C e 
[otal ermoniedtoniom [td | l | 1-9 [e ] 


4.3.2 Phase-Locked Loop (PLL) 


Table 4-10 Performance of the phase-locked loop 


Digital power — 9 
Power supply 

Analog power 1.8 
Input clock coupling 

External coupling capacitor 1000 
capacitor 


Input reference 
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4.3.3 USB 2.0 PHY 


The USB 2.0 PHY in SC8930S is fully compliant with USB 2.0 specifications. It's own PLL can 
generate 480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 
http://www.usb.org/developers/docs 


4.3.4 MIPI CSI 
4.3.5 MIPI DSI 
4.3.6 Automatic Freguency Control (AFC) DAC 


A part of the AFC is a 14-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


Table 4-11 Performance of the AFC DAC 


ameter [condemecommens | min | Typical | Mex [uw | 
Uwerny | a [oss pim |v 
[meme —— | — oOo [3 [|  ]ws |] 


Poierentiatnon-inearty — | — 7 a | |^ [s ] 
[nme — | — — as | 2 [| 3 |» ] 
Iwmmmompwmg — | — — 7 | so] ww] 
Minimum oarece | o — J — | s | [| 
Memmede [| — | — | 9m [ae 1 


4.3.7 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain in SC9830A. It is a 10 bits D/A 
converters with a programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-12 Performance of the AFC DAC 


ameter [condüese/commens | min | Typical | max [un | 
Frowersumev — | THR |v 
ewm | ë ë f o [ws |] 


Potereniatnoncinearty — | — — H | | [s ] 
[mme SST — —  — TH | 3 [3 ]* ] 
Minimum opvoe — | — — | s Ļ |w | 
Iwmmmtaiesmme — | —  — — — —[ — | s | i 
[verimumieadespactanee | | — l9 ] — 1» 1 
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5 AON Subsystem 


5.1 AON Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 5-1 AON memory address map after reset 


0x3000 FFFF 0x0100 FFFF 0x0100 FFFF 
0x3001 0000 ^ | 0x0101 0000 = | 0x0101 0000 ^ | LPDDR2 PHY PUBL (64KB) 
FA ARA |e NN) 
0x3002 0000 ^ | 0x0102 0000 ^ | 0x0102 0000 ^ | PUB REG (64KB) 
PĀNS 
0x3003_0000 ~ | 0x0103_0000 ^ | 0x0103_0000 ^ | Reserved 
mams rere | omoa prer omm |o 
0x3004_0000 ~ | 0x0104_0000 ~ | 0x0104_0000 ~ | PUB AXI BUSMONO (64KB) 
coment ocuirer eee. oe 
0x3005_0000 ~ | 0x0105_0000 ^ | 0x0105 0000 ^ | PUB AXI BUSMON1 (64KB) 
PP PNA [nn 
0x3006 FFFF 0x0106 FFFF 0x0106 FFFF 
0x3007 0000 ^ | 0x0107 0000 ^ | 0x0107 0000 ~ | PUB AXI BUSMONG (64KB) 
Fr oN S EE 
0x3008 FFFF 0x0108 FFFF 0x0108 FFFF 
0x3009 FFFF 0x0109 FFFF 0x0109 FFFF 
Ox300A 0000 ^ | 0x010A 0000 ^ | 0x010A 0000 ^ | PUB AXI BUSMONG (64KB) 
AL S CONMETT [| 
Ox300B 0000 ^ | 0x010B 0000 ^ | 0x010B 0000 ^ | PUB AXI BUSMON7 (64KB) 
omes ooon Fere omm [| 
Ox300C. 0000 ~ | 0x010C. 0000 ^ | 0x010C. 0000 ^ | PUB AXI BUSMON8 (64KB) 
ome tmr. | one re [ocucre O | nO 
0x300D_0000 ~ | 0x300D_0000 ^ | 0x300D_0000 ^ | Reserved 
E-TNMECENNE E NNI 
0x4000 0000 ^ | 0x0200 0000 ^ | 0x0200 0000 ^ | Audio (64KB - Protected) 
Er MET NATO NN 
0x4001 0000 ^ | 0x0201 0000 ^ | 0x0201 0000 ^ | Audio IF (64KB Avaliable - Protected) 
pm PS PA RR 
0x4002_0000 ~ | 0x0202_0000 ^ | 0x0202_0000 ^ | VBC (64KB - Protected) 
FS NE SE FS URN 
0x4003 0000 ^ | 0x0203 0000 ^ | 0x0203 0000 ^ | ADI Master (64KB - Protected) 
maona Frer | mmaa pare O aaa [| 
0x4004_0000 ~ | 0x0204_0000 ~ | 0x0204_0000 ~ | AON System Timer - FRT (64KB) 
e a a | ana 
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0x4005_FFFF 0x0205_FFFF 0x0205_FFFF 

0x4006_0000 ~ | 0x0206_0000 ~ | 0x0206_0000 ~ | SpinLock Reg (64k) 

E S m 
0x4007_0000 ~ | 0x0207_0000 ~ | 0x0207_0000 ~ | MDAR (64k) 
EE M — 
0x4008 0000 ~ | 0x0208 0000 * | 0x0208 0000 ~ | 12C (64K) 
EE — 
0x4009 0000 ~ | 0x0209 0000 = | 0x0209 0000 ~ | LVDS (64K) 

E ee kasē 
0x400A_0000 ~ | 0x020A_0000 = | 0x020A 0000 ~ | MBOX (64K) 

Se I — — M nn IRL 
0x4009 0000 ~ | 0x0209 0000 = | 0x0209 0000 ~ | Reserved 
EINE E M dl 
0x400F 0000 ~ | Ox020F 0000 ~ | Ox020F 0000 ~ | Default Slave (64K) 

ae em mz oN 
0x4010 0000 * | 0x0210 0000 * | 0x0210 0000 ~ | AON DMA Reg 

E E S 
0x4011_0000 ~ | 0x0211_0000 ~ | 0x0211_0000 ~ | Reserved 

EE V RN 
0x4020_0000 ~ | 0x0220_0000 ~ | 0x0220_0000 ~ | AON INT (64KB) 
Eu — 
0x4021 0000 ~ | 0x0221 0000 = | 0x0221 0000 ~ | EIC (64KB) 

EE M — 
0x4022 0000 * | 0x0222 0000 * | 0x0222 0000 ~ | AP TimerO (64KB) 
IE e — 
0x4023 0000 ~ | 0x0223 0000 = | 0x0223 0000 ~ | AP System Timer (64KB) 
a K, lanatus 
0x4024_0000 ~ | 0x0224 0000 ~ | 0x0224 0000 ~ | UID-Efuse (64KB) 
Ee 
0x4025 0000 ~ | 0x0225 0000 * | 0x0225 0000 ~ | Keypad (64KB) 
ER DEn 
0x4026_0000 ~ | 0x0226 0000 = | 0x0226 0000 ~ | PMW (64KB) 

= am = 
0x4027_0000 * | 0x0227 0000 = | 0x0227 0000 ~ | FM (64KB) 
Soe. =. = — 
0x4028 0000 ~ | 0x0228 0000 ~ | 0x0228 0000 ~ | GPIO (64KB) 
ae a RNN 
0x4029_0000 ~ | 0x0229 0000 = | 0x0229 0000 ~ | AP WDG (64K) 
Dm 
0x402A 0000 * | 0x022A 0000 = | 0x022A 0000 ~ | PIN Reg (64KB) 

E- Sl E 0 — el — 
0x402B 0000 ~ | Ox022B 0000 = | 0x022B 0000 ~ | PMU (64KB) 

E EIN — 
0x402C_0000 = | 0x022C_0000 = | 0x022C_0000 ~ | IPI Reg (64KB) 

E E kenn 
0x402D_0000 ~ | 0x022D_0000 ~ | 0x022D_0000 ~ | AON CKG (64K) 
oe — 
0x402E 0000 ~ | Ox022E 0000 ~ | Ox022bE 0000 ~ | AON APB Reg (64K) 
E--NI- NI RM on NN 
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AP Addr Map | CPO Addr Map | CP1 Addr Map | Addr T Description 


0x4030 | FFFF 0x0230 | FFFF 0x0230 | FFFF 

0x4031_FFFF 0x0231_FFFF 0x0231_FFFF 

0x4032_FFFF 0x0232_FFFF 0x0232_FFFF 

0x4033_FFFF 0x0233_FFFF 0x0233_FFFF 

0x4034_FFFF 0x0234 FFFF 0x0234 FFFF 

0x403F FFFF 0x023F FFFF 0x023F FFFF 

0x4040 FFFF 0x0240 FFFF 0x0240 FFFF 

0x4041 FFFF 0x0241 FFFF 0x0241 FFFF 

Ox4FFF FFFF 0x02FF_FFFF 0x02FF_FFFF 

I pl S ser 
0x5000_OFFF 0x0000_OFFF 

a mE 
0x5000_1FFF 0x0000_OFFF 

0x5000_DFFF 0x0000_CFFF 0x0000_CFFF 

0x507F_FFFF OxFFFF_FFFF OxFFFF FFFF 

L— MAC NÉ a 
OxSFFF_FFFF 

Ox8FFF_FFFF Ox8FFF_FFFF Ox8FFF_FFFF 

Ox9FFF_FFFF Ox9FFF_FFFF Ox9FFF FFFF 

OxAFFF FFFF OxAFFF FFFF OxAFFF FFFF 

OxBFFF FFFF OxBFFF FFFF OxBFFF FFFF 

OxCFFF FFFF OxCFFF FFFF OxCFFF FFFF 

OxDFFF FFFF OxDFFF FFFF OxDFFF FFFF 

OxEFFF FFFF OxEFFF_FFFF OxEFFF_FFFF 

OxFFDF_FFFF OxFFDF_FFFF OxFFDF_FFFF 

OxFFFE_FFFF OxFFFE_FFFF OxFFFE_FFFF 

OxFFFF_FFFF 
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5.2 AON Internal Memory Controller 


Base Addr Range Addr Map Description 
0x5000 0000 ~ 0x5000 FFFF Share RAM with CPs (64KB - Protected); 


0x5080 0000 - 0x5080 FFFF Share RAM with ARM7 (32KB - Protected); 


5.2.1 AON RAM Controller 
8K Byte dedicated RAM is available for AP system. In Public system, another 56K byte 


RAM would be shared between AP and CPs. 


AP 


0x0000 0000 


gg lg iii 
7 7 ” ) | 0x5000 0000 
L - ll 
7, 


0) 
Yfyy yy Wy 7) 
Yyy V) 
Mu hu f d 
0x5000. 2000 000. 1000 0x0000 1000 0x5000. 2000 
g || i 


64KByte 


Figure 5-1 Aon ram 


5.3 AON Interrupt Controller 


In AON System, there are total 4 interrupt controllers for waking up purpose. 
Base Addr Range Addr Map Description 


When In Deep Sleep, AON system could be wakeup by the interrupts listed below: 
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Table 5-2 


Wakeup sources in Deep Sleep 


SC9830A Device Specification 


Interrupt Controller 


Interrupt Source 


Description 


31 INTC 


30-13 


12 


11 


10 


9 


8 


int req eic 


Reserved 


Int req mbox tar ap 


Int reg mbox tar arm7 


int req pub busmon 


int req avs | int req thm 


int req ca7 wdg | 
int req ap wdg 


int req cpO wdg | 
int req cp1 wdg 


int req gpu 


int req dcam | 
int req isp | 
int_req_vsp | 
int_req_jpg | 
int req csi2 r1 | 
int req csi2 r2 


int req aon i2c | 

int req aud | 

int req adi | 

int req ana | 

int req kpd| int req gpio | 
int req lvds trx | 

int req mdar 


int req vbc ad01 | 
int req vbc ad23 | 
int req vbc da | 
int req vbc afifo error 


int req ap tmrO | 
int req ap tmr1 | 
int req ap tmr2 | 
int req ap tmr3 | 
int req ap tmr4 | 
int req aon tmr | 
int req ap syst | 
int req aon syst 


Forbidden by INTC 


Forbidden by INTC 
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5.4 Central Debug Controller 


Base Addr Range Addr Map Description 
0x4034_0000 = 0x4034_FFFF Central Debug Controller 


5.4.1 Overview 


This chapter introduces the DJTAG system application. It describes the JTAG protocol and the 
timing of JTAG signals. 


5.4.2 Features 
1. Support APB configure interface; 
2. Detect signals in different domain, independ on local clocks; 


5.4.3 DJTAG Instruction 
BYPASS instruction 


The bypass register contains a single shift-register stage and is used to provide a 
minimum-length serial path between the TDI and TDO pins of a component when no test 
operation of that component is required. This allows more rapid movement of test data to and 
from other components on a board that are required to perform test operations. 


The binary code for the BYPASS instruction shall be {111....1}. 


The bypass instruction can be entered by holding TDI at a constant high value and 
completing an instruction-scan cycle. 


Idcode/usercode instruction 


Idcode and user code instruction give user the idcode or usercode of the device defined in the 
logic. The idcode and usercode of the device are fixed 32 bit numbers. 


If the current instruction is idcode or usercode, the idcode or usercode data can be shifted out 
of TDO from the idcode register. 


The idcode data of SC9830A chip is 01011100110011001100111111111111. 


The usercode data of SC9830A chip is 11001100110011001100110011001100. 
Boundary-Scan register instructions 


The boundary —scan register is composed of cells connected between the on-chip system 
logic and the components system input and output pins. 
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The main function of debug system is completed by the boundary scan chains. The design 
can capture the signals in the system logic, then store them into the boundary-scan registers. 
Then the design shifts the test data out of the boundary-scan registers through the serial output of 
the scan chain which is TDO in the JTAG standard. 


Table 5-3  Djtag instruction table 


Instruction Value Description 

bypass 8'h00 bypass instruction 

idcode 8'h01 idcode instruction 

usercode 8'h02 usercode instruction 
boundary 8'h08-8'h1F choose scan chain from 0-23 
scan 


5.4.4.1 


5.4.4 Debug system 


Debug system architecture 


APB 


DJTAG ctr] 


JTAG chains 
And TAP 
controllers AP MM GPI CPO CP1 PUB AON 


Figure 5-2 Debug system Architecture 


The DJTAG debug system is shown as figure5-2.The debug system can be accessed by 
ARM7 core through APB interface. 
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The debugger can write configuring information into configuring registers to control the debug 
action through APB interface. The information includes the sub-system select information and 
information of JTAG instruction and data. The DJTAG controller generates JTAG signals such as 
TDI and TMS for the TAPs in sub-systems. The sub-system selects information control the mux to 
choose which sub-system to debug. In each sub-system there is a TAP controller which controls 
the scan sequence of scan chains in the system. TAP has a FSM (finite state machine) which has 
16 states to control the flow of data in the scan chains. Scan chains are register cells placed 
between the input/output pins and on-chip system logic. The data in the scan chains can be 
shifted out if needed. The TAP controller has been introduced in section 5.4.4.1 


APB interface 


The APB interface signals are listed below. 


Name Description 

PCLK the clock of APB interface 

PRESETn the reset of APB interface 

PSEL the select signal of APB slave 
PENABLE the enable signal of APB slave 
PWRITE the write/read signal. 1 : write 0: read 
PADDR[31:0] | the write/read address 
PWDATA[31:0] | the data wrote to APB slave 
PRDATA[31:0] | the data read from APB slave 


The AMBA APB3 interface is used in the aon matrix to control the data reading and writing 
between multiple masters and slaves. 


TO T1 T2 T3 T4 
PCLK! | | | | | | | | 
PADDR: i ; i 


PWRITE: 
PSEL 
PENABLE: 
PWDATA. 


PREADY: 


Figure 5-3 APB transaction 
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The figure above describes the timing of APB write process. 


The PENABLE and PREADY are handshake signals between APB masters and slaves. 
When the PWDATA is loaded onto the bus, master assert the PENABLE signal, and when the 
slave asserts the PREADY signal, which means the slave is able to accept the data now, the data 
is wrote into slave. 


When the PENABLE and PREADY signals are high at the same time, the data transfer is 
completed. 


5.4.4.3 The DJTAG controller 


The DJTAG controller contains control registers of DJTAG and test data generator.The 
architecture of DJTAG controller is shown in figure5-4.The control information can be written into 
the control registers through APB bus. The control information can also be read from control 
registers through APB bus to ARM7. 


The address range of these registers is 0x40340000 to 0x40340006. The details of these 
registers will be discussed in 5.4.5. 


APB 


bus 


TDI logic 


PWDATA PRDATA 


Control 


registers TAP host ertl IMS 


Figure 5-4  Djtag Controller 


The TAP host ctrl module is the test data generator. It generates certain data patterns 
according to the control information in the control registers. There is a FSM which controls the 
TAP state flow in TAP host controller. 
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Figure 5-5 FSM state flow 


The figure 5-5 shows the FSM state flow in the TAP host controller. 
The TAP control flow can be described as below: 


1. 
2. 


the jtag_rnd_en register is set to 1 in order to start the TAP control flow. 


The FSM moves into select-IR-scan state to load the instruction. When the state is in shift-IR 
state, the FSM will stay in this state until all of the instruction data is shifted into the instruction 
register. 


The FSM moves into select-DR-scan state to scan the test data registers. When the state is in 
shift-DR state, if the shifting reaches the max shifting length or the DR length, the state will 
move into exit1-DR state, or it will stay in shift-DR state. 


When the state is in exit1-DR state, if the shifting reaches the DR length, the state will move 
into updata-DR state, or it will move into pause-DR state. 


When the state is in pause-DR state, only pause_recover signal can make the state move out 
of the pause-DR state. Then it will move to shift-DR again. 
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6. The state will move back to test idle state after update-DR state. Then the FSM will wait for 
another jtag_rnd_en signal to execute another instruction. 


The TAP host controller output the TMS pattern due to the FSM state. 
The TDI output of the DJTAG controller is the test instruction or test data which is due to the 
FSM state and shifted one stage out at rising edge of TCK. 


5.4.4.4 The scan chain 


The JTAG scan chains are test data registers which are put between input/output ports of 
logic and the on-chip logic. They allow system signals flow into and out of system logic without 
interfere the normal logic function. They are connected as a serial chain so that the data can be 
shifted in and out serially. The architecture of a scan chain register cell is displayed in the figure 
5-6. 


shiftDR 


pi 


clockDR updataDR 


Figure 5-6 Scan chain 


A boundary scan register cell has four data input and output ports. They are pi, po, si, so. Pi is 
parallel input, po is parallel output, si is serial input and so is serial output. When shiftDR is low 
and clockDR is high, which means the TAP is in capture-DR state, the shifting registers capture 
the signals on parallel inputs. When shiftDR is high and clockDR is high, which means the TAP is 
in shift-DR state, the shifting registers shift the data in shifting registers from si to so. When 
updateDR is high, which means the TAP is in update-DR state, the data in shifting registers are 
loaded onto the parallel outputs of data register chain. 


5.4.4.5 The control registers 


There are control registers that can be configured through APB interface in the system. They 
are listed below. 
Set mode registers 
Address Name Description 
0x402E0110 | djtag_mux_sel 1: select the sub-system to debug 
0x402E1110 | djtag_mux_sel_set | 1: Set the certain bit of select signal of sub-system 
0x402E2110 | Djtag mux sel clr | 1: Clear the certain bit of select signal of sub-system 
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If the address is pointed to djtag_mux_sel register, the data wrote through the APB interface 
will decide which sub-system to choose. If the address is pointed to djtag_mux_sel_set register, 
the data will set the certain sub-system select register. If the address is pointed to 
djtag_mux_sel_clr, the data will clear the certain sub-system select register. 

The sub-system select registers are listed below. 

Sub-system sel registers 


Name Description Value 

djtag_aon_sel 1: choose the aon sub-system PWDATA[6] 
djtag_pub_sel 1: choose the pub sub-system PWDATA[5] 
djtag cp1. sel 1: choose the cp1 sub-system PWDATA[4] 
djtag cpO sel 1: choose the cp0 sub-system PWDATA[3] 
djtag_gpu_sel 1: choose the gpu sub-system PWDATA[2] 
djtag_mm_sel 1: choose the mm sub-system PWDATA[1] 
djtag ap sel 1: choose the ap sub-system PWDATA[0] 


For example, if the address is 0x402E0110, the wdata[6] will be wrote into djtag aon sel, the 
wdata[5] will be wrote into djtag pub. sel, and so on. 


JTAG control registers 


Address Name Description Value 
0x40340000 | IR len the instruction register length wrote by 
PWDATA[5:0] 
0x40340004 | DR len the data register length wrote by 
PWDATA[15:0] 
0x40340008 | IR the test instruction wrote by 
PWDATA[31:0] 
0x4034000C | DR the test data wrote by 
PWDATA[31:0] 
0x40340010 | pause_recover | the recover signal from pause-DR state | wrote by 
into Exit2-DR state PWDATA[O] 
0x40340014 | rnd_en the start signal of scan sequence turning | wrote by 
the state into test-logic-reset state PWDATA[O] 
0x40340018 | upd_DR the TDO signal to be read read by PRDATA 


The JTAG control registers decide the data pattern generated by DJTAG controller. 

The IR_len register defines the length of test instruction. 

The DR_len register defines the length of test data. 

The IR register defines the pattern of test instruction. 

The DR register defines the pattern of test data. 

The pause_recover register provides the recover signal of TAP state from pause-DR state 
into Exit2-DR state. 

The rnd_en register provides the start signal of one scan sequence round. If the TAP FSM is 
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in IDLE state and the rnd en is applied a rising edge, the FSM will turn into test-logic-reset state. 
The upd DR register stores the signals shifted out of the current scan chain. It can be read by 


the APB master through the APB interface. 


5.4.5 The JTAG chain select 


Normally, the IR. len should be set 6'd8. The DR len should be set 16'd32. 


SC9830A Device Specification 


There are several JTAG scan chains in each sub-system. For example, there are 4 scan 


chains in the aon sub-system. The scan chains of each sub-system is listed below. 


how the instruction selects the scan chain. 


5.4.5.1 


V.0.2 


The jtag chain in the sub-system is selected by the test instruction. The table below shows 


Value of instruction[7:0] Test register chain selected 
0x00 bypass 
0x01 idcode 
0x02 usercode 
0x03-0x07 reserved 
0x08 chain0 
0x09 chain1 
Ox0A chain2 
OxOB chain3 
ees chainX 
Ox1F chain23 


AP scan chain 


The tables below shows the detailed scan chains in each sub-system. 


Chain 0 : AP Module Enable Status 


Bit Enable Status 

0 Spi0_eb | spi1_eb | spi2_eb 

1 lisO_eb | iis1_eb | iis2_eb | iis3_eb 

2 I2c0_eb | i2c1_eb | i2c2_eb | i2c3_eb | i2c4_eb 

3 UartO eb | uart1_eb | uart2_eb | uart3_eb | uart4_eb 
4 Lvds_eb 

5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 

6 Zipenc_eb | zipdec_eb 

7 Zipmtx_eb 

8 Dispc_eb | dispc_busy 
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9 Gsp eb |dsi eb 
10 Drm eb 
11 Otg eb|hsic eb 
12 Dma eb 
13 Dma busy 
14 SdioO eb 
15 Sdio1 eb 
16 Sdio2 eb 
17 Emmc eb 
18 Spinlock eb 
19 BusmonO eb | busmoní eb | busmon2 eb 
20 Ca7 dap ckg en 
31:21 Resrved 
Chain 1 : AP Sleep Status 
Bit Sleep Status 
0 Ca7_standbywfil2 
1 |ca7_etmstandbywfx[3:0] 
2 |ca7_standbywfi[3:0] 
3 Mcu_core_sleep 
4 Mcu_sleep_follow_ca7_en 
5 Ca7_dbg_force_sleep 
6 Mmtx_pause_hsic | mmtx_stop_hsic 
7 Mmtx_pause_otg | mmtx_stop_otg 
8 Mmtx_pause_nfc | mmtx_stop_nfc 
9 Mmtx_pause_emmc | mmtx_stop_emmc 
10 Mmtx_pause_sdio2 | mmtx_stop_sdio2 
11 Mmtx_pause_sdiot | mmtx_stop_sdio1 
12 Mmtx_pause_sdio0O | mmtx_stop_sdio0 
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13 Mmtx pause dmaw | mmtx_stop_dmaw 
14 Mmtx pause dmar |mmtx stop dmar 
15 Mmtx pause ca7 |mmtx stop ca7 

16 Mmtx pause ca7 dbg |mmtx stop ca7 dbg 
17 Dma act light en 

18 Mmtx ligth stop 

19 Mmtx deep stop 

20 Apb peri sleep| ap apb sleep 

21 Mcu light sleep en 

22 Mcu deep sleep en 

23 Mcu sys sleep en 

24 Mcu light stop 

25 Mcu deep stop 

26 Mcu sys stop 

27 Ap light sleep req 

28 Ap deep sleep req 


31: 29 Reserved. 


Chain 2 : CA7 Sleep Status 


Bit Sleep Status 
0 Ca? sleep 
1 Mcu deep stop 
2 Ap ahb auto gate en 
3 Mcu sys stop 
4 Ca7 dbg force sleep 
5 Ca7 dbg auto gate en 
6 Ca7 core auto gate en 
7 Ca7 dbg force sleep 
8 Ap apb ckg en 
9 Ap ahb ckg en 
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10 Ca7 dbg ckg en 
11 Ca7 core ckg en 
15:12 Nfiqcpu gic[3:0] 
19:16 Nirgcpu_gic[3:0] 
20 Ap_wakeup_nint 
21 Ap_wakeup_nirq 
22 Ca7_c0_slp 
23 Ca7 c1 slp 
24 Ca7 c2 slp 
25 Ca7 c3 slp 
31: 26 Reserved. 
Chain 3 : AP EMA control 
Bit Control Signal 
1:0 ram emaw ap ram[1:0] 
4:2 ram ema ap ram[2:0] 
5 ram emas ap ram 
7:6 reserved 
10:8 rom ema irom[2:0] 
15:11 reserved 
18:16 ram ema peri ram[2:0] 
19 ram emas peri ram 
23:20 reserved 
25:24 ram emaw disp ram[1:0] 
28:26 ram ema disp ram[2:0] 
29 ram emas disp ram 
31:30 reserved 


MM scan chain 


Chain 0 : MM Module Enable Status 


Bit Enable Status 

0 Mm eb 

1 Cphy cfg ckg en 
2 Jpg eb 
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3 Isp eb 

4 Vsp eb 

5 Dcam eb 

6 Ccir eb 

7 Sensor ckg en 
31:8 Resrved 


Chain 1 : MM EMA control 


Bit 


Control Signal 


1:0 


isp ram emaw ctri[1:0] 


4:2 


isp ram ema ctrl[2:0] 


5 


isp ram emas ctl 


7:6 


reserved 


9:8 


jpeg. ram. emaw ctrl[1:0] 


12:10 


jpg. ram ema ctrl[2:0] 


15:13 


isp rom ema ctrl[2:0] 


17:16 


dcam ram emaw ctrl[1:0] 


20:18 


dcam ram ema ctri[2:0] 


21 


dcam ram emas ctn 


23:22 


reserved 


25:24 


rsp ram emaw. ctrl[1:0] 


28:26 


rsp ram ema ctrl[2:0] 


29 


rsp ram emas Ctr 


31:30 


reserved 


5.4.5.3 GPU scan chain 

Chain 0 : GPU Module Enable Status 

Bit Enable Status 

0 gpu eb 

31:1 Resrved 
Chain 1 : GPU EMA control 

Bit Control Signal 

1:0 ram emaw ctrl[1:0] 

4:2 ram ema ctri[2:0] 
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5 ram emas ctl 


31:6 reserved 


CPO scan chain 


Chain 0 : CPO ARMO Module Enable Status 


Bit Enable Status 

0 Eic_eb 

1 Etp_eb 

2 Gpio_eb 

3 Tmr_eb 

4 Syst_eb 

5 Sim2_eb 

6 Sim1_eb 

7 Sim0_eb 

8 Wdg_eb 

9 Rffe_eb 

10 UartO eb | uart1_eb | uart2 eb 

11 lis0 eb | iis1_eb | iis2_eb | iis3_eb 
12 Busmon0_en | busmoní en | busmo2 en 
13 Lzma en 

14 Dma en 

31:15 | Resrved 


Chain 1 : DSPO Enable Status 


Bit Enable Status 
0 CIk ecc en 

1 Cx clkrft en 

2 Hft clk cal en 
3 Dsp ulch en 

4 Dsp dich en 
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5 CIK hdec en 

6 Dsp che en 

7 Dsp jda en 

8 Cx CIK fir en 

9 Adc clk en td 
10 CIK sbi1 en 

11 CIK sbiO en 

12 Clk_gsmcal_en 
13 Clk_qbc_en 

14 Clk_ve_en 

15 Clk_map_en 

16 Clk_lse_en 

17 Clk_gcorr_en 

18 Dsp_cdc_en 

19 Clk_8psk_en 

20 Dac_clk_en_wtg 
21 Clk_btx_en 

22 Brxd3_on 

23 Brxd_on 

24 Adc clk en wtg 
25 Cx rffe eb 

26 Cx uart1 eb 
27 Cx iis0 eb|cx iis1 eb|cx uart4 eb |cx uart5 eb 
28 CIK dspapb en 
29 CIK dspahb en 
30 CIK dspcore en 
31 Reserved. 
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Bit Sleep Status 

0 Tmr_eb 

1 Systmr_eb 

2 Wdg_en 

3 Clk_uartO_arm1_en 
9:4 Wcdma_en[5:0] 
31:10 Reserved. 


Chain 3 : DSP1 Sleep Status 


Bit 


Sleep Status 


0 


Gge_clk_ecc_en 


Gge_cx_clkrft_en 


Gge_rft_clk_cal_en 


Gge_clk_sbi1_en 


Gge_clk_sbi0_en 


Gge_clk_gsmcal_en 


Gge_clk_qbc_en 


Gge_clk_ve_en 


Gge_clk_map_en 


Gge_clk_lse_en 


Gge_clk_gcorr_en 


Gge_dsp_cdc_en 


Gge_clk_8psk_en 


dac_clk_en_gge 


Gge_clk_btx_en 


Gge_brxd3_on 


Gge_brx_on 


17 


Adc_clk_en_gge 


18 


Gge_cx_uartl_eb 
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19 Gge-cx iisO0 eb | gge cx iis eb| gge cx uart4 eb | 
gge cx uart5 eb 

20 Gge clk dspapb en 

21 Gge clk dspahb en 

22 Gge clk dspcore en 

31:23 Reserved. 


Chain 4 : Deep Sleep Status 0 


Bit Sleep Status 

0 CpO chip deep sleep 
1 Force deep sleep 

2 Hft tmr autopd xtl en 
3 Wakeup xtl en 3g td 
4 Stc mr autopd xtl en 
5 Wakeup xtl en 2g 

6 Frc tmr autopd xH en 
7 Wakeup XH en 3g. w 
8 CpO wsys. stop 

9 CIk ecc en 

10 CIK qbc en 

11 Gsm. DIL sleep 

12 CDU dspO stop 

13 Mcu peri stop 

14 Mcu stop 

15 Mcu sys stop 

16 Mcu deep sleep en 
17 Mcu sys sleep en 

18 Dsp mahb sleep en 
19 Mcumtx sleep ch7 | mcumtx stop ch7 
20 Mcumtx sleep ch6 | mcumtx stop ch6 
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21 Mcumtx sleep ch5 | mcumtx stop ch5 
22 Mcumtx sleep ch4 | mcumtx stop ch4 
23 Mcumtx sleep ch3 | mcumtx stop ch3 
24 Mcumtx sleep ch2 | mcumtx stop ch2 
25 Mcumtx sleep chí | mcumtx stop ch1 
26 Mcumtx sleep chO | mcumtx stop chO 
27 Arm stop 
28 Arm standby & ARMNIRQ & ARMNFIQ 
29 Mcu core sleep 
31:30 Reserved. 
Chain 5 : Deep Sleep Status 1 
Bit Sleep Status 
0 CpO chip light sleep gge 
1 CpO chip light sleep 
2 Wsys lt sotp 
3 Gge dsp It stop 
4 Dsp It stop 
5 Mcu It stop 
6 Mcu light sleep en 
7 CpO chip deep sleep gge 
8 Force gge deep sleep 
9 Gge clk ecc en 
10 Gge clk qbc en 
11 Gge gsm pll sleep 
12 Gge dsp stop 
13 Gge dsp mahb sleep en 
14 Ahb vcpí deep stop 
15 Ahb vcpí stop 
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16 Mcu_gge_stop 
17 Mtx_gge_stop 

18 Mcu_deep_sleep 
19 Mcu_sys_sleep 
20 Clk_apb_en 

21 Mcu_ckg_en 

22 Ahb_ckg_en 

23 Clk_mcumtx_en 
24 Arm_ckg_en 
31:25 Reserved. 


Chain 6 : CPO EMA control 


Bit Conirol Signal 

2:0 armO all mem_ema_ctrl[2:0] 
4:3 armO all mem emaw ctrl[1:0] 
5 armO all mem emas ctr 

7:6 reserved 

10:8 armi all mem ema ctrl[2:0] 


12:11 arm1_all_mem_emaw_ctrl[1:0] 


13 am). all mem emas ctrl 


15:14 reserved 


18:16 | dspO all mem ema ctrl[2:0] 


20:19 | dspO all mem emaw ctrl[1:0] 


21 dspO all mem emas cir 


23:22 dspO shram emaw ctri[1:0] 


26:24 | dspi all mem ema ctri[2:0] 


28:27 | dep. all mem emaw ctrl[1:0] 


29 dspí all mem emas cr 


31:30 dspí shram emav ctrl[1:0] 
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Chain 8-15 : CPO ARMO AHB monitor 0-7 
Chain 16-23 : CPO ARM1 AHB monitor 0-7 


Bit Signals 
3:0 cmd_cnit[3:0] 
11:4 haddr_chn_d[7:0] 


14:12 hburst_chn_d[2:0] 


17:15 hsize_chn_d[2:0] 


18 hwrite_chn_d 


19 hready_d 


31:20 reserved 


5.4.5.5 CP1 scan chain 


Chain 0 : CP1 EMA control 0 


Bit Control Signal 

1:0 comwrap ram emaw ctrl[1:0] 
4:2 comwrap ram ema ctrl[2:0] 
5 comwrap ram emas Ctr 

8:6 comwrap ram ema ctrl[2:0] 
23:9 reserved 


25:24 peri ram. emaw ctrl[1:0] 
28:26 peri ram ema ctrl[2:0] 
29 peri ram emas ctrl 
31:30 reserved 


Chain 1 : CP1 EMA control 1 


Bit Control Signal 
7:0 reserved 
9:8 cortex ram emaw ctrl[1:0] 


12:10 cortex ram ema ctri[2:0] 
15:13 reserved 

17:16 tlb ram emaw ctrl[1:0] 
20:18 tlb ram ema ctri[2:0] 

21 tlb ram emas ctr 

23:22 reserved 

25:24 12m ram emaw ctrl[1:0] 
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28:26 


12m ram ema ctri[2:0] 


31:29 


reserved 


Chain 2 : CP1 EMA control 2 


Bit Control Signal 
1:0 cevali1 ram emaw ctrl[1:0] 
4:2 cevali1 ram ema ctrl[2:0] 
7:5 Ite rom ema cirl[2:0] 
9:8 dsp ram emaw ctrl[1:0] 
12:10 dsp ram ema ctrl[2:0] 
15:13 reserved 
17:16 Ite ram emaw. ctrl p[1:0] 
20:18 Ite ram ema ctrl p[2:0] 
21 Ite ram emas ctrl p 
23:22 reserved 
25:24 Ite ram emaw ctl rft[1:0] 
28:26 Ite ram ema ctr! rft[2:0] 
29 Ite ram emas ctrl rft 
31:30 reserved 

Chain 3 : CP1 Sleep Statue 
Bit Sleep Status 
0 Ca5_etmstandbywfx 
1 Ca5_l2clkstopped 
2 Ca5_standbywfi 
3 Arm_sleep 
4 Dma_sleep 
5 Mcu_sleep_req 
6 Ahb_mtx_stop 
7 Peri_stop 
8 Apb_peri_sleep 
9 Apb_peri_all_disable 
10 Mcu_light_stop 
11 Mcu_deep_stop 
12 Mcu_sys_stop 
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15:13 | Resrved 

16 Clk_cortex_apb_en 
17 Clk_cortex_ahb_en 
18 Ca5_dbg_clk_en 
19 Ca5_core_ckg_en 
20 Ept_en 

21 Rffe_eb 

22 lis3 eb 

23 lis2 eb 

24 lis eb 

25 lis en 

26 Sim2 eb 

27 Sim1 eb 

28 SimO eb 

29 Uart1 eb 

30 UartO eb 

31 Resrved 


Chain 4 : CP1 Bus Statue 


Bit Bus Status 

0 Lcpx active cd s1 cabmtx 
1 Lcpx active cd s0 cabmtx 
2 Lcpx active cd m1 cab5mtx 
3 Lcpx active cd mU ca5mtx 
4 Lcpx active cd sO lcp2cpO 
5 Lcpx active cd sO lcp2pub 
6 Lcpx active cd sO lcp2lte 

7 Mtx_s6_hready 

8 Mtx_s5_hready 
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9 Mtx_s4_hready 

10 Mtx_s3_hready 

11 Mtx_s2_hready 

12 Mtx_s1_hready 

13 Mtx_s0_hready 

14 Tft_mst_hreadyout 

15 Ppp1_mst_hreadyout 
16 PppO mst hreadyout 
17 seci mst hreadyout 
18 secO0 mst hreadyout 
19 dmaw mst hreadyout 
20 dmar mst hreadyout 
21 Cab2dev mst hreadyout 
31:22 | Reserved. 


Chain 5 : Sleep StatueO 


Bit Sleep Status 

0 Dsp_light_stop 

1 Dsp_deep_stop 

2 Ldspx_stop 

3 Reserved. 

4 Laccx_stop 

5 Reserved. 

6 Reserved. 

7 Dma_busy 

8 Dsp_core_stop 

9 Dsp_core_sleep 

19:10 | Reserved. 

20 CIk dsp en 
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21 CIK dspapb en 
22 CIK dspahb en 
23 CIK dspmtx en 
24 CIK dspcore en 
25 Bus stop 

27:26 | Reserved. 

28 Dsp sys stop 

29 Dsp deep sleep 
30 Dsp sys sleep 
31 All master sleep 


Chain 6 : Sleep Statue1 


Bit 


Sleep Status 


21:0 


Reserved. 


22 


Laccx-cd ulmac. sleep 


23 


Laccx cd ulmac stop 


24 


Laccx cd emc. sleep 


25 


Laccx cd emc stop 


26 


Laccx cd dich sleep 


27 


Laccx cd dich stop 


28 


Laccx dich all disable 


29 


Laccx mst all disable 


31:30 


Reserved 


Chain 7 : LDSP CLK Status 


Bit 


CLK Status 


Lte rft autopd xtl en 


Ldsp wakeup xtl en 


Ldsp deep slp ctrl 


Lte rft clk en 


V.0.2 


Spreadtrum Communications, Inc., Confidential and Proprietary 


133 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


4 Lcp_deep_sleep 

5 Cp1_sys_wakeup_lock 
6 Pd_lte_dsp_cgm_en 
7 Mcu_force_deep_sleep 
8 Dsp_light_stop 

9 Dsp_deep_stop 

10 Clk_lte_spi_en 

11 Clk_rtc_en 

12 Clk_cal_en 

13 CIk Ite ana 1x en 
14 CIk Ite ana 2x en 
15 CIk cxtmr2 en 

16 CIK cxtmr1 en 

17 CIK cxtmrO en 

18 CIK ratem en 

19 Hsdl clken 

20 CIK ulch pub en 

21 CIK dich. pub en 

22 CIK dspapb en 

23 CIk dspahb en 

24 CIK dspcore en 
31:25 Reserved. 


ChainO : PUB sleep status 


Bit Sleep Stagus 

0 cgm busy dmc pub ctl 
ddr phy ret en dfi Ipack 

3:2 reserved 

4 ddr_pub1_auto_gate_en 

5 ddr_pubi_eb 

31:6 reserved 
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Chain 1 : PUB EMA control 


Bit Control Signal 

2:0 wdataram_ema_ctrl[2:0] 
3 wdataram_emas_cirl 
7:4 reserved 

10:8 rdataram ema ctrl[2:0] 
11 rdataram emas ctn 
31:12 | reserved 


5.4.5.6 AON scan chain 


Chain 0 : AON EMA control 


Bit Control Signal 

1:0 ram_emaw_aon_ram[1:0] 
4:2 ram_ema_aon_ram[2:0] 
7:5 reserved 

9:8 ram_emaw_ram7_ram[1:0] 
12:10 | ram ema arm7 ram[2:0] 
13 ram emas ram7 ram 
31:14 | reserved 


Chain 1 : GPU AXI misc monitor 
Bit Control Signal 


7:0 reserved 

8 aw hdshk pend 
9 w hdshk pend 
10 b. hdshk. pend 
11 ar hdshk pend 
12 r hdshk pend 


31:13. | reserved 


Chain 2 : GPU AXI rchn monitor 
Bit Control Signal 
6:0 rchn pend id rec uO[6:0] 


7 rchn pend uO 
14:8 rchn pend id rec u1[6:0] 
15 rchn pend ul 
22:16 | rchn pend id rec u2[6:0] 
23 rchn pend u2 


30:24 |rchn pend id rec u3[6:0] 
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31 rchn_pend_u3 
Chain 3 : GPU AXI wchn monitor 
Bit Control Signal 
6:0 wchn pend id rec uO[6:0] 
7 wchn pend uO 
14:8 wchn pend id rec u1[6:0] 
15 wchn pend u1 
22:16 | wchn pend id rec u2[6:0] 
23 wchn pend u2 
30:24 | wchn pend id rec u3[6:0] 
31 wchn pend u3 
The debug flow 


Configure the sub-system select registers. 


Configure the test instruction length, test data length, test instruction, test data. 


Provide the rnd en signal to start the scan sequence. 


Provide the pause recover signal to recover from the pause-DR state if needed. 


Read the upd DR register to get the test data shifted out of the scan chain. 


DJTAG Chain Bit Map 


AP DJTAG 
Chain 0 : AP Module Enable Status 
Bit Enable Status 
0 Spi0_eb | spi1_eb | spi2_eb 
1 lisO_eb | iis1_eb | iis2_eb | iis3_eb 
2 I2cO_eb | i2c1_eb | i2c2_eb | i2c3_eb | i2c4_eb 
3 UartO eb | uart1_eb | uart2_eb | uart3_eb | uart4_eb 
4 Lvds_eb 
5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 
6 Zipenc_eb | zipdec_eb 
7 Zipmtx_eb 
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8 Dispc eb |dispc busy 
9 Gsp eb|dsi eb 

10 Drm eb 

11 Otg eb|hsic eb 

12 Dma eb 

13 Dma busy 

14 SdioO eb 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO eb | busmon1 eb | busmon2 eb 
20 Ca7 dap ckg en 
31:21 Resrved 


Chain 1 : AP Sleep Status 


Bit Sleep Status 

0 Ca: standbywfil2 

1 |ca7_etmstandbywfx[3:0] 

2 |ca7_standbywfi[3:0] 

3 Mcu_core_sleep 

4 Mcu_sleep_follow_ca7_en 

5 Ca7_dbg_force_sleep 

6 Mmtx_pause_hsic | mmtx_stop_hsic 

7 Mmtx_pause_otg | mmtx_stop_otg 

8 Mmtx_pause_nfc | mmtx_stop_nfc 

9 Mmtx_pause_emmc | mmtx_stop_emmc 
10 Mmtx_pause_sdio2 | mmtx_stop_sdio2 
11 Mmtx_pause_sdio1 | mmtx_stop_sdio1 
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12 Mmtx_pause_sdio0 | mmtx_stop_sdio0 
13 Mmtx_pause_dmaw |mmtx stop dmaw 
14 Mmtx pause dmar |mmtx stop dmar 
15 Mmtx pause ca7 |mmtx stop ca7 

16 Mmtx pause ca7 dbg |mmtx stop ca7 dbg 
17 Dma act light en 

18 Mmtx ligth stop 

19 Mmtx deep stop 

20 Apb peri sleep | ap apb sleep 

21 Mcu light sleep en 

22 Mcu deep sleep en 

23 Mcu sys sleep en 

24 Mcu light stop 

25 Mcu deep stop 

26 Mcu sys stop 

27 Ap light sleep req 

28 Ap deep sleep req 

31: 29 | Reserved. 


Chain 2 : CA7 Sleep Status 


Bit Sleep Status 

0 Ca7 sleep 

1 Mcu deep stop 

2 Ap ahb auto gate en 
3 Mcu sys stop 

4 Ca: dbg force sleep 

5 Ca7 dbg auto gate en 
6 Ca7 core auto gate en 
7 Ca7 dbg force sleep 
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8 Ap_apb_ckg_en 

9 Ap_ahb_ckg_en 
10 Ca7_dbg_ckg_en 
11 Ca7_core_ckg_en 


15:12 Nfiqcpu_gic[3:0] 


19:16 Nirgcpu_gic[3:0] 


20 Ap_wakeup_nint 
21 Ap_wakeup_nirq 
22 Ca7_c0_slp 
23 Ca7 c1 slp 
24 Ca7 c2 slp 
25 Ca7 c3. slp 


31: 26 | Reserved. 


5.4.7.2 MM DJTAG 
Chain 0 : MM Module Enable Status 
Bit Enable Status 
0 Mm_eb 
1 Cphy_cfg_ckg_en 
2 Jpg_eb 
3 Isp_eb 
4 Vsp_eb 
5 Dcam_eb 
6 Ccir_eb 
7 Sensor_ckg_en 
31:8 | Resrved 
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5.4.7.3 GPU DJTAG 
Chain 0 : GPU Module Enable Status 


Bit Enable Status 


0 gpu eb 


31:1 Resrved 


5.4.7.4 AP DJTAG 
Chain 0 : AP Module Enable Status 


Bit Enable Status 


0 Spi0_eb | spi1_eb | spi2_eb 

1 lisO_eb | iis1_eb | iis2_eb | iis3_eb 

2 I2c0_eb | i2c1_eb | i2c2_eb | i2c3_eb | i2c4_eb 
3 UartO eb | uart1_eb | uart2_eb | uart3_eb | uand eb 
4 Lvds_eb 

5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 

6 Zipenc_eb | zipdec_eb 

7 Zipmtx_eb 

8 Dispc_eb | dispc_busy 

9 Gsp_eb | dsi_eb 

10 Drm_eb 


11 Otg_eb | hsic_eb 


12 Dma_eb 


13 Dma_busy 


14 SdioO eb 


15 Sdio1 eb 


16 Sdio2 eb 


17 Emmc eb 


18 Spinlock eb 


19 BusmonO eb | busmon1 eb | busmon2 eb 
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20 Ca7 dap ckg en 


31:21 | Resrved 


5.4.7.5 CPO DJTAG 
Chain 0 : CPO ARMO Module Enable Status 


Bit Enable Status 


0 Eic eb 

1 Etp eb 

2 Gpio eb 
3 Tmr eb 
4 Syst eb 
5 Sim2 eb 
6 Sim1 eb 
7 SimO eb 
8 Wdg eb 
9 Hffe eb 


10 UartO eb | uart1 eb |uart2 eb 


11 lis0 eb |iis1_eb | iis2_eb | iis3_eb 

12 Busmon0_en | busmon1_en | busmo2 en 
13 Lzma_en 

14 Dma_en 


31:15 | Resrved 


Chain 1 : DSPO Enable Status 


0 Tmr eb 
0 CIK ecc en 
1 Cx clkrft en 
2 Hft clk cal en 
3 Dsp ulch en 
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4 Dsp dich en 

5 CIK hdec en 

6 Dsp che en 

7 Dsp jda en 

8 Cx CIK fir en 

9 Adc clk en td 
10 CIK sbi1 en 

11 CIK sbiO en 

12 CIK gsmcal en 
13 CIK qbc en 

14 CIK ve en 

15 CIK map en 

16 CIK lee en 

17 Clk_gcorr_en 

18 Dsp_cdc_en 

19 Clk_8psk_en 

20 Dac_clk_en_wtg 
21 Clk_btx_en 

22 Brxd3_on 

23 Brxd_on 

24 Adc_clk_en_wtg 
25 Cx_rffe_eb 

26 Cx uart1 eb 
27 Cx iis0 eb|cx iis1 eb|cx uart4 eb |cx uart5 eb 
28 CIK dspapb en 
29 CIK dspahb en 
30 CIK dspcore en 
31 Reserved. 
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Bit Sleep Status 

0 Tmr_eb 

1 Systmr_eb 

2 Wdg_en 

3 Clk_uartO_arm1_en 
9:4 Wcdma_en[5:0] 
31:10 | Reserved. 


Chain 3 : DSP1 Sleep Status 


Bit Sleep Status 

0 Gge_clk_ecc_en 

1 Gge_cx_clkrft_en 

2 Gge_rft_clk_cal_en 
3 Gge CIK sbi1 en 

4 Gge CIK sbiO en 

5 Gge clk gsmcal en 
6 Gge clk qbc en 

7 Gge clk ve en 

8 Gge clk map en 

9 Gge CIK Ilse en 

10 Gge clk gcorr en 
11 Gge dsp cdc en 
12 Gge clk 8psk en 
13 dac clk en gge 

14 Gge clk btx en 

15 Gge brxd3 on 

16 Gge brx on 

17 Adc clk en gge 
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18 Gge cx uart1 eb 

19 Gge-cx iis0 eb | gge cx iis eb|gge cx uart4 eb | 
gge cx uart5 eb 

20 Gge clk dspapb en 

21 Gge clk dspahb en 

22 Gge clk dspcore en 

31:23 | Reserved. 


Chain 4 : Deep Sleep Status 0 


Bit Sleep Status 

0 CpO chip deep sleep 
1 Force deep sleep 

2 Hft tmr autopd xtl en 
3 Wakeup xtl en 3g td 
4 Stc mr autopd xtl en 
5 Wakeup xtl en 2g 

6 Frc tmr autopd xtl en 
7 Wakeup xtl en 3g w 
8 CpO wsys stop 

9 CIK ecc en 

10 CIK qbc en 

11 Gsm pll sleep 

12 CpO dspO stop 

13 Mcu peri stop 

14 Mcu stop 

15 Mcu sys stop 

16 Mcu deep sleep en 
17 Mcu sys sleep en 

18 Dsp mahb sleep en 
19 Mcumtx sleep ch7 | mcumtx stop ch7 
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20 Mcumtx sleep ch6 | mcumtx stop ch6 
21 Mcumtx sleep ch5 | mcumtx stop ch5 
22 Mcumtx sleep ch4 | mcumtx stop ch4 
23 Mcumtx sleep ch3 | mcumtx stop ch3 
24 Mcumtx sleep ch2 | mcumtx stop ch2 
25 Mcumtx sleep ch1 | mcumtx stop ch1 
26 Mcumtx sleep chO | mcumtx stop chO 
27 Arm stop 

28 Arm standby & ARMNIRQ & ARMNFIQ 
29 Mcu core sleep 

31:30 | Reserved. 


Chain 5 : Deep Sleep Status 1 


Bit Sleep Status 

0 CpO chip light sleep gge 
1 CpO chip light sleep 

2 Wsys lt sotp 

3 Gge dsp It stop 

4 Dsp It stop 

5 Mcu It stop 

6 Mcu light sleep en 

7 CpO chip deep sleep gge 
8 Force gge deep sleep 

9 Gge clk ecc en 

10 Gge clk qbc en 

11 Gge gsm pll sleep 

12 Gge dsp stop 

13 Gge dsp mahb sleep en 
14 Ahb vcpí deep stop 
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15 Ahb_vcp1_stop 


16 Mcu_gge_stop 


17 Mtx_gge_stop 


18 Mcu_deep_sleep 


19 Mcu_sys_ sleep 


20 Clk_apb_en 


21 Mcu_ckg_en 


22 | Ahb_ckg_en 


23 Clk_mcumtx_en 


24 Arm_ckg_en 


31:25 | Reserved. 


Chain 6 : CPO EMA Control 


5.4.7.6 CP1 DJTAG 
Chain 0 : CP1 EMA Control 0 
Chain 1 : CP1 EMA Control 1 
Chain 2 : CP1 EMA Control 2 


Chain 3 : CP1 Sleep Statue 


Bit Sleep Status 
0 Ca5_etmstandbywfx 
1 Cab I2clkstopped 
2 Cab standbywfi 
3 Arm sleep 
4 Dma sleep 
5 Mcu sleep req 
6 Ahb mtx stop 
7 Peri stop 
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8 Apb peri sleep 

9 Apb peri all disable 
10 Mcu light stop 

11 Mcu deep stop 

12 Mcu sys stop 
15:13 | Resrved 

16 CIK cortex apb en 
17 CIk cortex ahb en 
18 Cab dbg clk en 
19 Cab core ckg en 
20 Ept en 

21 Hffe eb 

22 lis3 eb 

23 lis2 eb 

24 lis eb 

25 lis en 

26 Sim2 eb 

27 Sim1 eb 

28 SimO eb 

29 Uart1 eb 

30 UartO eb 

31 Resrved 


Chain 4 : CP1 Bus Statue 


Bit Bus Status 

0 Lcpx_active_cd_s1_ca5mtx 
1 Lcpx_active_cd_s0_ca5mtx 
2 Lcpx_active_cd_m1_ca5mtx 
3 Lcpx_active_cd_m0_ca5mtx 
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4 Lcpx active cd sO lcp2cpO 
5 Lcpx active cd sO lcp2pub 
6 Lcpx active cd sO lcp2lte 
7 Mtx_s6_hready 

8 Mtx_s5_hready 

9 Mtx_s4_hready 

10 Mtx_s3_hready 

11 Mtx_s2_hready 

12 Mtx_s1_hready 

13 Mtx_s0_hready 

14 Tft_mst_hreadyout 

15 Ppp1_mst_hreadyout 

16 PppO mst hreadyout 

17 seci mst hreadyout 

18 secO0 mst hreadyout 

19 dmaw mst hreadyout 

20 dmar mst hreadyout 

21 Ca52dev_mst_hreadyout 
31:22 | Reserved. 


Chain 5: Sleep StatueO 


Bit Sleep Status 

0 Dsp_light_stop 
1 Dsp_deep_stop 
2 Ldspx_stop 

3 Reserved. 

4 Laccx_stop 

5 Reserved. 

6 Reserved. 
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7 Dma_busy 
8 Dsp_core_stop 
9 Dsp_core_sleep 


19:10 | Reserved. 


20 Clk_dsp_en 


21 Clk_dspapb_en 


22 Clk_dspahb_en 


23 Clk_dspmtx_en 


24 Clk_dspcore_en 


25 Bus_stop 


27:26 | Reserved. 


28 Dsp_sys_stop 


29 Dsp_deep_sleep 


30 Dsp_sys_sleep 


31 All_master_sleep 


Chain 6 : Sleep Statue1 


Bit Sleep Status 


21:0 Reserved. 


22 Laccx-cd ulmac. sleep 
23 Laccx cd ulmac stop 
24 Laccx cd emc sleep 
25 Laccx cd emc stop 


26 Laccx cd dich sleep 


27 Laccx cd dich stop 


28 Laccx dlch all disable 


29 Laccx mst all disable 


31:30 | Reserved 
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Chain 7 : LDSP CLK Status 


Bit CLK Status 


0 Lte_rft_autopd_xtl_en 
1 Ldsp wakeup xtl en 
2 Ldsp deep slp ctrl 

3 Lte rft clk en 

4 Lcp deep sleep 

5 Cp1 sys wakeup lock 
6 Pd Ite dsp cgm en 

7 Mcu force deep sleep 
8 Dsp light stop 

9 Dsp deep stop 


10 CIk Ite spi en 


11 CIk rtc en 


12 CIk cal en 


13 CIK Ite ana 1x en 


14 CIK Ite ana 2x en 


15 CIK cxtmr2 en 


16 CIK cxtmrí en 


17 Clk_cxtmrO_en 


18 Clk_ratem_en 


19 Hsdl_clken 


20 Clk_ulch_pub_en 


21 Clk_dlch_pub_en 


22 Clk_dspapb_en 


23 Clk_dspahb_en 


24 Clk_dspcore_en 


31:25 | Reserved. 
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6 AP Subsystem 


6.1 Processor 


CHIP contains guad Cortex A7, with 32kB L1 cache for data and program and also with 
512KB L2 cache. 


6.2 AP Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 6-1 AP memory address map after reset 


0x0000. 0000 
0x1000 0000 
0x2000 0000 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 151 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


0x3000_0000 
PUB AXI BUSMON4 (64KB) 
PUB AXI BUSMON7 (64KB) 

0x4000_0000 
AON System Timer - FRT (64KB) 
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0x5000 0000 
0x6000. 0000 
PE 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 153 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


256 MB 


OxF000. 0000 External Memory Space (254 MB) 


6.3 Internal Memory Controller 


Base Addr Range Addr Map Description 
0x0000 0000 ~ 0x0000 FFFF Internal On Chip RAM Space (8KB Avaliable) 


0x5000 0000 ~ 0x5000 FFFF Share RAM with CPs (56KB - Protected); 
0x5080 0000 ~ 0x5080 FFFF Share RAM with ARM7 (32KB - Protected); 
OxFFFF 0000 ~ OxFFFF_FFFF Internal On Chip ROM Space (32KB) 


6.3.1 Internal RAM Controller 
8K Byte dedicated RAM is available for AP system. In Public system, another 56K byte 
RAM would be shared between AP and CPs. In CPs views, the first 4K Byte would be 
shared by AP, ARM7 and CPO, the second 4K Byte would be shared by AP, ARM7 and 
CP1, AP would remap boot address 0x0000 0000 of each CPs.In last 48KB, AP, ARM7 
and all CPs would have read/write operation without any limitation. 
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AP CPO "os ARM7 
i PASI III 
Y////// 
d 8KB 
yy Ly 
0x5000_0000 I / 7 0x5000. 0000 
4KB 
o 
= 0x5000_1000 D YY L 0x5000_1000 
V 
YY fff 4KB 
= 
0x5000_2000 0x0000_1000 [0x0000_1000 0x5000_2000 
48KB 


6.3.2 Internal ROM Controller 


The MCU internal ROM has 20K bytes. Part of the ROM is for boot/download purposes 
and others are for RTOS, multimedia application and other functions. 


A OxFFFF_0000 


32Kbyte 


E 


AP On-chip ROM 


6.4 External Memory Controller 


Base Addr Range Addr Map Description 


0x3000. 0000 ~ 0x3000 FFFF LPDDR2 Controller (64KB) 
0x3001 0000 ~ 0x3001_FFFF LPDDR2 PHY PUBL (64KB) 


Please refer to : dwc ddr umctl2 databook.docx 
SC9830A DDR multiPHY Pubm2 Registers.doc 
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6.5 Nand Flash Controller 


6.5.1 


6.5.2 


V.0.2 


Base Addr Range Addr Map Description 
0x20C0_0000 ~ Ox20CF FFFF 


Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the 
read/write interactions between the specific RAM and the external NAND flash 
memory unit. It used micro-instruction to implement all the NAND command. To speed 
up the throughput of data read or write, three buffers (ping buffer, pong buffer and 
spare buffer) are co-worked to wrap the RAM data movement and ECC en-decoding 
process, also the repeat function will enhance this effect. To flexible, software can 
implement the same process by decomposing the auto mode to individual manual 
mode, e.g. only master RAM movement, only NAND read/write operation and only 
ECC en-decoding. 


This controller support the NAND flash with x8 and x16 bus width, with page size of 
512 Bytes / 2K Byte / 4K Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density 
of no limited, with address cycle of 3/4/5 or more. 


Moreover, and internal hardware ECC encoder and decoder are provided to 
accelerate the data throughput. 


To improve the data throughput, it support the ONFI3.0 and toggle interface, also, the 
SPI Nand interface is supported. 


Features 

e Compatible to ONFI V3.0 

e Compatible to Toggle2.0 

e Compatible to SPI Nand interface 

e Support bus width of 8 / 16 bits 

e Support page size of 512 / 2k / 4k / 8k / 16k / 32k 

e Support address cycle of 3 / 4 / 5 or more 

e Support nand density of no limited 

e Support sequential read or write at most 256 pages at once 


e Support hardware ECC encoder and decoder 
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e Support ECC protect both main part and spare part 

e Support ECC of 1/2/4/8/12/1 6/24/40/60 bits with main info length at most 1k 
Bytes 

e Support Randomizer 4 polynomials or 1 polynomials 

e Support Randomizer polynomials coefficient configurable 


e Support Randomizer polynomials depth configurable from 3 ~ 32 


6.5.3 Signal Description 


6.5.3.1 Interface Signals 


Table 6-2 Signals List 


[PinName [vo width [Desorption — — — —] 
AHB Slave Signals | | | Standard AHB Slave signal | 
[AHB Mast Signals | — | [Standard AHB Master signa — 
[RAM Ping Signals | | | Capacityortk +126 Byes | 
[RAM Pong Signals | |_| Capacity ot 1k+128 Byes | 


RAM Spare Signals Capacity of 2k Bytes 
System Interface 
Clk_nandc NANDC clock signal 


Ptest icg mode NA NANDC clock gate test mode select 
Ptest sacn mode K NANDC scan test mode select 


Int_reg_nandc NANDC interrupt signal 
PAD interface 
Pad_out_nandc_wpn | O NandFlash write protect (active low) 


PR Nes [0 12 | NandFlash chip enable. EE G e CS) 
Pad out mande ale |O |1 | NandFlash address latch (active high) — 
[Pad out mande cle |O |1 | NandFlash command latch (active high) — | 
|Pad out nandc ren |0 |1 | NandFlash read enable (active low) 

[Pad out nande wen |0 |1 | NandFlash write enable (active low) | 
[Pad out nande data |0 — | 16 | NanoFlash write outdata — — | 
[Pad im mande data || |16 |NandFlash readindata | 
[Pad im mande rbn || |1 |NandFlash ready/busy signal (busy low) — | 
[Pad oe nandc data |O |1 | NandFlashdata output enable — | 
[Pad ie nandc data |O |1 | NandFlash data nputenable — | 
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PHY interface 


Nande phy x | | | | 
Snte phy xx | |] | 


6.5.3.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply 
functions are as following: 


| onm Tag ens [spi [emme | 
[pad ceno [ceo [ceno feen [| | | 
[pad ceni] [cent — [em H | 
padae — [ae [se [ale [ck smp bk [emme dU] | 
[pad wer [wen [ok [wn ]|- — | — ] 
[pad ren [ren [win [ret [= ‘(Lemme ok | 
[pad dataj] | datafoy dama] (data |- — (|- | 
[pad datali] |data] Taan [deat] TT 
[pad dap] [datala] | datafē] Tang TT 
[pad dap] daa] daa] [deas] |- — |- | 
[pad datalē] | datate] daa] [deaf] Taan — |- | 
pad dataj] —|datafē] [ceo [cena |---| 
[pad deaf] dag] cen? fees  |- — |- 
[pad daa[I] [daa] |. [rene |- emmers | 
[pad dap] dapi] (das — [de |. lemme dii] | 
paa datali] Joana |- [ase |-  |- | 
[ps dmi |dwaig |- — |- — |  — l| — ] 
[pad deep Tapa |- - [esi] Tann di | 
[ps dmi [dms |- — |- |  |- 1 
[pad ron rn fren [rm femme ema] 


6.5.4 Function Description 
The NANDC application is as below. 
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SDR 
NFC 
«c» - EA 
ID Buffer — 
AHB 
Bus NFC I/F 


Figure 6-1 NANDC Block Diagram 


As esl 
a 


The NANDC can read or write external Nand Flash Memory, it supports up to 2 
devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to 
internal memory, then transferred to specified RAM address; when write, NANDC 
transferred RAM data through AHB Master to internal buffer, and then to send them to 
external Nand Flash memory. 


6.5.4.1 Function Abstract 


The NANDC controller including a main Nand FSM generating the read write 
sequence that meet Nand Flash interface, a read / write FSM pre-paring and 
post-paring the need Nand Flash data, a memory control unit that switch the buffer 
read / write clock domain between AHB clock and NANDC clock, an ECC unit that 
encoding or decoding, an AHB master unit that transferring data to or from specified 
RAM address, and some control logics. The NANDC internal block diagram is as 


following: 
Ping(A) / 
Pong (B)/ NAND 
Spar (C) EEC FLASH 
Buffer 
AHB 


Master 


Controller 


4 AL s D» 


Figure 6-2  NANDC Function Diagram 


Note that the Ping-Pong-Spare buffer also called A — B — C buffer. 
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6.5.4.2 


6.5.4.3 


V.0.2 


Nand FSM 


This FSM is used to generate the read and write sequence that meet Nand Flash 
requirement. It including two individual FSM (NANDC_CURT & SUB_CURT), they are 
co-worked to generate the timing. 

The NANDC_CURT is just the interpretation of the instruction batch; the SUB_CURT 
is the detail disassembly of the NANDC_CURT. The following will explain the 
relationship of different SUB_CURT with different instruction NANDC_CURT. 


SUB_ACS SUB_RWL SUB_ACE 


NFC_ICMD / NFC_ADDR 


SUB_RWS | SUB_RWL | SUB_RWH | SUB_RWE 


NFC_IDST 
SUB_ SUB WAIT SUB |SUB |SUB | | SUB |SUB | SUB_ | SUB_ | SUB_ | SUB_ | SUB_ | | SUB_ | SUB_ | SUB_ | SUB_ 
RWS 5 STR | RWL | RWH RWL | RWH | END | WAT | STR | RWL | RWH RWL | RWH | END | RWE 


NFC_MRDT / NFC_MWDT / NFC_SRDT / NFC_SWDT 


The SUB_ACS / SUB_ACE / SUB_RWS/ SUB_RWE are used to delay for some time 
to meet NandFlash requirement. 


The SUB_RWL is used to active the REN or WEN signal 
The SUB_RWH is used to de-active the REN or WEN signal. 


The SUB_WAIT is used to wait for the writing data to be prepared or read data to be 
transferred to RAM. 


The SUB_STR/ SUB_END is used to flexible the control signal. 


The SUB_CURT are not participate in some other instruction, like INOP, WRBO, 
WRB1, DONE and CSEN. 


Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from 
AHB master to NandFlash to write, or transferred NandFlash data to AHB master to 
RAM, even during which do the ECC encoding or decoding. These FSM wrapped the 
NandFlash read/write, AHB master transferring data, and ECC operation, even added 
repeat function to improve the data throughput. 


They are worked at the same time with the Nand FSM, also can be say be driven by 
the Nand FSM. 
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The Read function is transferring NandFlash data to RAM through Buffer. 


wu Buffer I= NandFlash 


The read FSM is as following: 


Figure 6-3 Read FSM 


This FSM compatible for both page size 512 Bytes and bigger than 1K Bytes (2k / 4k / 
8k...). 


IDLE: When the read command is coming, the state entered to JUDG state, 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG_M state, else if spare area are apart to the main area, 
then entered to JUG_C state. 


JUGC: if the spare buffer is full, then entered to WAT C to transfer it, else go to 
RCV_C to received data. 


WAT_C: wait for the Nand FSM of NANDC_CURT entered to SRDT to make sure 
that the spare can be move away to RAM, and go to MST_C to do the transferring 
operation. 


MST_C: transferred data to RAM, after done, go to RCV_C. 
RCV_C: received spare read data, and then go to JUG_M 


JUG_M: if the sector is not equal to the set sector number, then go to WATM for the 
Nand FSM received one sector data, 


WATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if 
the ECC is enabled, or go to MST_M to transfer these data to RAM if ECC is disabled. 


ECC: after done, go to MST_M. 


MST_M: after transferred done, go to MST_S if the main & spare are in Joint (or to say 
512 Bytes Nand), or go to M_DON. 


M_DON: go to JUG_M for next sector operation. 


In JUG_M state, when all sectors are transfer done, then go to JUDG state, in JUDG 
state, when all repeat number is over, then go to the last path of JUG_C -> WAT_C -> 
MST_C -> DONE -> IDLE. 
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In the Read FSM, there are 4 main states need to pay attention; they are MST_C, 
MST_M, MST_S and ECC. The MST_C and MST_S have just one valid for each 
NandFlash type, the MST_C is for 2k/4k/8k and MST_S is for 512Bytes page. 


The Write function is transferring RAM data to NandFlash through Buffer. 


The write FSM is as following: 


Figure 6-4 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG_M state, else if spare area are apart to the main area, 
then entered to JUG_C state. 


JUGC: if the spare buffer is empty, then entered to MST C to transfer data from 
RAM to internal spare buffer, else entered WAT_C to wait for it is empty. 


WAT_C: wait for the Nand FSM of NANDC_CURT entered to SWDT to move data 
from buffer to NandFlash, then go to MST_C to transfer next spare data from RAM to 
spare buffer. 


MST_C: if spare transfer done, then go to JUG_M state. 
JUG_M: if the sector is not equal to the set sector number, then go to WATM. 
WATM: wait for one of the ping-pong buffer is empty, then go to MST_M. 


MST_M: transfer one sector number of data from RAM to internal ping-pong buffer, 
then go to MST_S if the page size is 512 Bytes and spare area data is existed, else go 
to ECC if ECC is enabled, or else go to E_DON. 


MST_S: transfer all spare data to ping or pong buffer 
ECC: after ECC is done, go to E_DON. 
E DON: Flexible control states, unconditional go to JUG M state. 


In JUG M state, when all sectors are transfer done, then go to JUDG state,in JUDG 
state, when all repeat number is over, then go to the DONE sate. 
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There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are 
worked in one of the 4 states. The Ping and Pong can't work together, but in turn, the 
Spar buffer can work together with Ping or Pong buffer or alone. 
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Because the relationship between the Nand FSM and the three buffers is more 
important than the relationship between the NandFlash FSM and the Read FSM, then 
following is the demonstration about the NandFlash FSM and the three buffers. 


6.5.4.3.1 4kbytes page size read 

For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as 
example. 
4K Page Read, Repeat=2, Sector Size=1K, Sector Num 24 

Nand Repeat 1 

FSM | x00 | oroo | daù WaiRB Ox0 | 0:00 

ead Qu 

Read lā 

Repeat 2 


Nand | CMD AI CMD 
FSM | Ox00 | 0x01 | 0x30 


y AO 
0x05 | 0x00 


Read E C 
FSM B 
Figure 6-5 4kBytes Page Read 
Note: 


A: Indicate Ping buffer is working. 

B: indicate Pong buffer is working. 

C": indicate spare data is writing from NandFlash to spare buffer 
C^: indicate spare data is reading from spare buffer to RAM 


C+0/1/2/3: indicate the which sector of spare buffer is working 


Regardless of the Command and address, or even the WaitRB, we just care about the 
SRDT and MRDT in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat = 1. This is the first time that Read FSM encounter the SRDT of Nand 
FSM, then it will read all Nand Flash spare data to C buffer, in MRDT, the ReadFSM 
wait for Nand FSM read one sector of main data to A buffer, then A buffer data can do 
ECC decoding (A and C buffer are working at the same time now), and then to transfer 
to RAM. At the same time, MRDT are reading new sector of main data to B buffer. In 
other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are all 
done. After MRDT fill the B buffer full, then Read FSM will do anther ECC and do 
transfer procedure. 
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After all 4 sectors are read done, MRDT is done and wrap to the first instruction to 


execute, and the Read FSM then to do the last ECC and transfer procedure of repeat 
1. 
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When Repeat =2, and SRDT is coming, the Read FSM first transfer the existed C 
buffer data to RAM, and then enable the SRDT to read new spare data to C buffer as 
repeat 1. 


In MRDT, it is just like in the repeat 1 procedure. 


In the end of all repeat number is done, the finial C will be transfer to RAM by AHB 
master which is controlled by Read FSM. 


6.5.4.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 


read as example. 
512 Page Read, Repeat=2 


Repeat 1 
CMD T AI - 
0x00 | 0x00 WaitR B MIRI 
Repeat 2 
Nand | CMD AT : 
FSM 0x00 | oxo1 [WaitRB 
Read A B 
FSM 


Figure 6-6 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 
512 Bytes page read has no SRDT in Nand FSM domain and has no C buffer 
participate in in Read FSM domain, also the spare data are located in the A or B 
buffers. 


When meet the MRDT state, 512 Bytes + 16 Bytes data will be read to A buffer in 
repeat 1, andthe Read FSM will do ECC and transfer data to RAM only happened in 
buffer A. In repeat = 2, all scene are the same. 


6.5.4.3.3 4kbytes page size write 
For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as 
example. 
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4K Page Write, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 
Nand | CMD 
FSM | 0x80 | 0x00 

W 
Write C A 


FSM B 


C e A B 
Repeat 2 


S 
Nand | CMD | CMD AO R 
FSM | 0x80 | 0x01 0x85 | 0x00 wee 


Write A B ct 
FSM 4 ^ 


Figure 6-7 4kBytes Page Write 


CMD 


WaitRB 


aA 


Note: 
C": indicate spare data is writing from RAM to spare buffer 


C^: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the 
MWDT and SWDT in the Nand FSM, and the three buffers of A/B/C in Write FSM. 


The difference between 4K read and 4K write of Nand FSM is that the instruction 
sequence is MWDT - > SWDT (main in first and spare latter), but not SRDT - > MRDT 
(spare in first and main latter). 


The difference between 4K read and 4K write of Write FSM is that the C / A/ B buffer 
are working before the MWDT state in Nand FSM. In writing process, the data 
should be prepared before it can be send to NandFlash, so if the A or B buffer is empty, 
the AHB master will send data to either of them depending on which of them are in 
writing turn. 


Pay attention that, before all A or B buffer is filled, the C buffer is filled, it is because 
the ECC need the spare data to participate, and the spare data should be prepared at 
first. 


Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send 
spare data to NandFlash. After the SWDT, the previously prepared spare data is send 
to Nand Flash, and the next spare data will be filled to spare buffer and the next 
ping-pong operation will be coming. 


In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and 
no further operation of Write FSM will do. 
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6.5.4.5 
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Note that, if ECC is disabled, then the waiting for the SWDT to send data to 
NandFlash won't happen, and the ping-pong buffer will not wait for any other condition 
other than just wait for the empty of itself to fill. 


512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 


write as example. 
512 Page Write, Repeat=2 


Repeat 1 
C 


Nand MD Al ; 
Write A B 


FSM Repeat 2 
CMD AT R 
0x80 | ox01 SAB ons 


Figure 6-8 512Bytes Page Write 


The Aor B buffer is prepared before it needs to transfer data of MWDT state, itis 
simple to understand, and no further demonstration need. 


Memory Control 


There are three memories should be controlled, and they all worked in two different 
clock domain, the AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, 
transfer data to/from AHB Master. 


To simplify the design, the control logic is worked in NANDC clock domain, and the 
AHB domain transfer is worked in the safe-period that all NANDC clock domain 
register is stabled. 


AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, 
and another as burst parameters generating. 


The master support byte aligned data address but not only word aligned that means 
the start address can be any bytes. 


The master support any length bytes data to transfer, the internal splitting mechanism 
will split the un-integer word to proper size of burst to transfer. 
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Also, it support 4 type of endian to read or write RAM data, please see the register 
table for the detail endian set. 


6.5.4.6 Error Checking % Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting 
(ECC) module. It supports configurations of different parameters including coding size, 
redundancy size, and correct capacity. 


The main function is to check and correct errors when read and write Nand Flash. 
When write (or to say program) Nand Flash, starting this module to encode the write 
data and modified and save the encode data to the spare area; when read Nand Flash, 
starting this module to decode the read data and correct the error data either in main 
area or spare area. 


In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and 
decoder. The supported information and redundancies configuration as following: 


Table 6-3 ECC Mode Lis 


ECC Mode Correct- a: Redundancies Bits | Redundancies Byte 


6.5.4.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 
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Note: clk_2x and Clk_lx have relationship about Phase: The Posedge edge of Clk_2x must be in the edge of clk_lx 
Clk_lx 


| 
Clk_2x 


Step 1, Get Data_c 


l and Dos ctl from Control whic 


h synchronized by clk 2x 
dos ctl 


DO DI 
Data ctl 


D2 D3 


Step 2, Re-sync data ctl and dqs ctl to ommit the 


path de 


ay from control to PHY 
dos reg 


Data reg 


DO DI 


D2 D3 


Step 3 (ASIC) , De 


ay clk 2x use Delay cell by 90 degree (Key point) 


Clk 2x dly 
Step 3 (FPGA), Invert Clk 2x. (Key point) 
Clk 2x inv| e 
Step 4, Launch 


dos reg 
Data reg | no | pi | Dae! D3 | 
Data Wr DO DI D2 D3 


Step 5, Output Dqs reg and Data wr, 


they are PAD DQS and PAD DATA 
PAD DQS = dqs reg 


PAD DATA OUT - Data Wr 


DO DI 


D2 D3 


Figure 6-9 Write Data Timing of ONFI2/3 Toggle 


Read Data Timing of ONFI2/3/Toggle 
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Note: clk 2x and Clk_lx have relationship about Phase: The Posedge edge of Clk_2x must be in the edge of clk 1x. 


Clk 1x 


CIK. 2x 


Step 1, Get "Ren out" from Control which is synchronized by clk 2x 


Ren out 


Step 2, Re-sync ren out with CIk 2x to ommit the path delay from Control To phy 


ren reg 


Step 3, Output signal PAD REN to NandFlash chip 


PAD REN = ren reg 


tDQSRE 
Step 4, Get DQS and DATA IN from P. 


PAD DQS 


PAD DATA IN DO | DI | D2 | D3 | D4 | ps | D6 | D7 | D8 | D9 


Step 5, Generate signal Clk_samplep_gate and Clk_samplen gate according to PAD_DQS 


Clk_Samplep_gate 


Clk_Samplen_gate 


Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk samplep and Clk samplen (Key point) 


CIk Samplep 
CIk Samplen 


DO DI D2 D3 D4 D5 D6 D7 D8 D9 


Go by the delay, Clk_samplep is in the center of even data, and Clk_samplen is in the center of 
odd data, then it’ s ready to sample data. 


Step 7, Because tDQSRE is not a very time but a round time, the DOS and DATA can be get at very time, we 
need register them to buffers, and get the data at the right time 


Clk_Samplep 
Clk_Samplen 


Sample pos regO ( DO D8 


Sample_pos_regl D2 D10 


Sample_pos_reg2 D4 D12 


Sample pos reg3 D6 


Sample neg reg0 Č DI D9 


Sample_neg_regl D3 DIL 


Sample_neg_reg2 D5 


Sample_neg_reg3 D7 


Step 8, according to the round of tDQSRE, We can deduce when the data has been sampled, then control give signal Clk_rd_sample_en to get data 


Clk_rd_sample_en 


Gated realy E d 


N Clk_samplerd 
sample signal 


Recover bitl6 


eun "asd ud edi cod] DIDO D3D2 DsD4 D7D6 D9D8 
CIK 1x 
Figure 6-10 Read Data Timing of ONFI2/3 Toggle 
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Randomizer 


NandC support randomizer which is a LFSR to XOR the 8bit IO data to make the "0" 
and “1” balance in one block in both x and y direction. 


The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 


As an example, the polynomial Y = X^13 + X^4 + X^3 + X^1 + 1 can be implanted: 


OutPut 


kV tae tl | de ed) Ql. a V 
R1 R11 R10 R9 Ri R R R R 
X^13 X^2 X11 X10 X49 X^8 X^7 X^6 X^5 X^4 X3 X2 X^ 1 


Figure 6-11 Fibonacci LFSR 


| OutPut 
3 E 3 3 3 3 E 3 3 3 E 3 3 » 
D| E) D| E) B E) E] E) D| : D| 2 E) D| D| 
RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 
X1 X2 X43 X4 X5 X6 X7 X'8 X9 X10 X11 X12 X13 


Figure 6-12 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for 
randomizer where high throughput is important. Our design used Galois LFSR to 
implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get 
the same output stream phase; the seed (initial value of registers) should be carefully 
configured. That means if you want to use Fibonacci LFSR, the seed should do a 
transform. 


Please refer to the article for detail. 


“Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois 
Configurations” Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 
164 46 Kista, Sweden. 


Legacy Nand Micro-Instruction 
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6.5.5.1 Instruction Format 


There are 3 instruction types. 


Table 6-4 Instruction Types 


[— msg — [ — — F4 | 
[— C — | — 7 —  -—] 


[mew | va [| B9 |] 


6.5.5.2 Instruction Abstract 


Table 6-5 Instructions List 


Instruction 
Code | Type | Description 
(abbr.) Code [Type | Dosoripton 0000 


Send one command to Nand Flash. 

C d tby all kinds of Nand Flash. 
bān | ommand support by all kinds of Na 
(ICMD) 8'hCD |1 E.g. 

0x00,0x80,0x10 etc 

Active one command latch cycle. 


Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Nand as one 
input address. 
Active one address latch cycle. 
Address 1 - ca a i 
(ADDR) 4’hA 3 This instruction is the only abits instrucuon of 
all, it located in the [7:4] of the instruction, and 
the low 4 bits of [3:0] indicate the added step of 
next repeat cycle. Please see following for the 
detail 


Wait for the end of Nand busy, to detect the 
(WRB0) positive edge of R/B input signal 

Wait for the end of Nand busy, to detect the 
(WRB1) high level of R/B input signal 

Pa ache 

8'"hDO | 1/2 

(MRDT) Active numbers of REN latch cycles 
(MWDT) Active numbers of WEN latch cycles 
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Instruction 
(abbr.) 


(Smp) | | | Active numbers of REN latch cycles | 
(SWDT) Active numbers of WEN latch cycles 
(GETD) Active numbers of REN latch cycles 


ID/Status Write B'hDE |1 ID or Status write operation. 
(SETD) Active numbers of REN latch cycles 

During the processing of the operation, this 
DeactiveCS m i : : E g 4 : 
(CSEN) 8'hCE |1 instruction can set the CS low or high 

temporarily to save power 
Nop Instruction neo |1 Wait for some idle clock cycles, at most 256 
(INOP) cycle 
Done Instruction 

8hFF |2 The indication of instruction done. 

(DONE) ewe |2 neiaa otinsiuotondone | 


Note: 


“1/2”: indicate this instruction can-be configured to type1 or type2 instruction 
depending on the valued of register SECNUM_IN_INST, if SECNUM_IN_INST is 
O(default), then it is type2, else it is type1. 


Another arrangement of the three types of instruction: 


Table 6-6 Type of Instruction 


wa = [oe | 
|worg-]  — Mmm OSS 
aore [wore | .  - ] 
[soren [sore | O= o 


SWDT(6=0) 


B=1, means SECNUM_IN_INST=1; 
B=0, means SECNUM_IN_INST=0. 
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6.5.5.3 


V.0.2 


Instruction Detail 


€ ICMD: This instruction active the CLE for one command cycle. It is used for 
send command to NandFlash. 


@ ADDR: This instruction active the ALE for one address cycle. It is used to send 
address to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits 
as others, the low 4 bits will play an important role in the new design structure. 
For this design support the NandFlash instruction to repeat for some times, this 
will let read or write multiple pages come true. Because the instruction just be 
configured once, and the page address is changing, a new instruction type of 
type3 will be competent for this work. 


The higher 4 bits of instruction "A" indicate this is and address instruction and the 
lower 4 bits of instruction indicate the adding step of next repetition. E.g. 


If REPEAT NUM 4 (value=3) and the address instruction is “OOA2”, then for each 
repetition, the address is: 


Repeat cycle 0: address = 0x00; 
Repeat cycle 1: address = 0x02; 
Repeat cycle 2: address = 0x04; 
Repeat cycle 3: address = 0x06; 


@ WRBO: This instruction will wait for the positive edge of the R/B input signal. 
Software should make sure that there is must be this signal before uses this 
instruction, if there is no R/B signal or not sure, for example, Nand boot code use 
some try process are not sure if there is R/B signal, then the FSM will be 
deadlock. 


e WRB1: To resolve the R/B signal not sure deadlock, a new instruction is added. 
It didn’t detect the positive edge of the R/B signal, but delay for some time to 
detect the high level of R/B signal. To delay for enough time, and then to detect 
the R/B level, it can replace the detecting of positive edge of R/B, and with the 
advantage of avoiding the deadlock; it is especially used for the boot code. 


@ MRDT: This instruction indicates Main buffer Read Data. To use this instruction, 
the NANDC_RW should be configured to O(in AUTO MODE). This instruction will 
read data to the ping-pong buffer. Two other registers will impact the length of the 
read data, the SECTOR_NUM and MAIN_ SIZE; the instruction will read 
MAIN_SIZE data and repeat SECTOR_NUM times at once operation. If the main 
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and spare are not apart (MAIN_SPAR_APT=0), then the SPARE_SIZE will also 
affect the length of read data, it will added to the end of MAIN_SIZE. 


Example 1: 


NANDC_RW =0 


SECTOR_NUM = 1 (actual 2) 


MAIN SIZE = 10'h3FF (actual 1024Bytes = 1K Bytes) 


MAIN_SPAR_APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


MAIN SIZE (1k) MAIN. SIZE (1k) 


Example 2: 


NANDC RW =0 


SECTOR NUM = 0 (actual 1) 


MAIN SIZE = 10'h1FF (actual 512Bytes) 


NANDC SPAR USE = 1'b1 


MAIN SPAR APT-0 (in this case the SEC TOH NUM must be 0) 


SPARE SIZE = 8’hF (actual 16 Bytes) 


Then, actual read data is 5124-16 = 528 Bytes 


MAIN. SIZE (512Bytes) T 


e MWDT: This instruction indicates Main Write Data. To use this instruction, the 
NANDC RW should be configured to 1. This instruction will write ping-pong 
buffer data to NandFlash. The relative registers is same as MRDT instruction. 


e SRDT This instruction indicates Spare Read Data. To use this instruction, the 
NANDC. RW should be configured to 0. This instruction will read data to spare 
buffer. If used this instruction, the MAIN SPAR APT must be 1, and 
NANDC SPAR USE must be 1. Two another register of SECTOR NUM and 
SPARE SIZE will affect the length of read data. 
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Example 1: 


NANDC RW =0 


SECTOR NUM - 3 (actual 4) 


NANDC SPAR USE = 1'b1 


MAIN. SPAR APT - 1 


SPARE SIZE = 8'h37 (actual 56 Bytes) 


Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR SIZE * BLK NUM (224 Bytes) 


e SWDT:This instruction indicates Spare Write Data. To use this instruction, the 
NANDC_RW should be configured to 1. This instruction will write Spare buffer 
data to NandFlash. 


@ GETD: This instruction indicates read the ID or Status to ID STS register. 
Actually, this instruction can be replaced by the MRDT or SRDT, but the 
advantage of GETD instruction is the read data is stored in the internal registers 
instead of the outside RAMS. For the ID and Status or different NandFlash IDs 
have different number of bytes, and then the parameter area will indicate the 
value. 


@ SETD:ihis instruction set some data to the feature register of Nand Flash. 


e CSEN: This instruction gives an alternate to deselect the CS inside one operation. 


It can save power or meet some special requirement of some NandFlash. 


€  INOP: This instruction gives some idle clock to meet some timing requirement; 
the parameter is the number to do idle clock, max is 256 clocks. 


€ DONE: This instruction indicates the end of all instruction. After this instruction, 
the controller will return to first instruction to execute if the repeat counter little 
than REPEAT NUM or will finish if the repeat counter equal to REPEAT NUM 
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6.5.5.4 Instruction Register 


Software can issue at most 24 instructions at once. NANDC will execute the 
instructions as the following 


Table 6-7 Instructions Sequence 


[1 [NANDC_INSTORI6 | 0 [NANDC NSTEISO] | 
[ 7  [NANDCISTQSI:8 | 6 NANDO marane — | 
[ 9  [NANbCISTQSI:8 | 8 |NANDC-NSTSISO] — | 


6.5.5.5 Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 


6.5.5.5.1 Reset 


Register Configure 


NANDC. MODE = 202 = 
Instruction List Program Code In Register 


OxFFCD // CMD FF NANDC_INSTO[15:00] = OXFFCD 
0x00BO // WAIT RB NANDC INSTO[31:16] = 0x00B0 
OxOOFF // DONE NANDC_INST1[15:00] = OxOOFF 
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6.5.5.5.2 Read Status 


Register Configure 


NANDC_MODE = 202 L 
Instruction List Program Code In Register 


0x70CD // CMD 70 NANDC INSTO0[15:00] = 0x70CD 
Ox00DD // Read Status (1 Byte) NANDC INSTO0[31:16]  OXO0DD 
OxOOFF // DONE NANDC_INST1[15:00] = OxOOFF 


Note: This instructions batch will read the Nand Flash Status to the internal register of 
NANDC_STATUS 


6.5.5.5.3 Read ID 


Register Configure 
|NANDC MODE =2d2 DS 


Note: This instructions batch will read the Nand Flash ID to the internal register of 
NANDC_STATUS. The parameter area of instruction “Ox07DD” can be configured to 
0x00 ~ OxOF for different size of ID number. 


6.5.5.5.4 Erase (3 address cycles for e.g.) 


Register Configure 
NANDC MODE = 202 p] 
Instruction List Program Code In Register 


0x60CD // CMD 60 NANDC_INSTO[15:00] = 0x60CD 
0x00A0 // ADDR 00 NANDC INSTO[31:16] = 0x00A0 


The read and write instruction batch are depending on the type of NandFlash. 


For Page Size=512 Bytes (such as K9F1208D0A), and ECC is enabled, the read 
instruction batch is as following: 
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Read with ECC Enable (512 Byte) 


NANDC. MODE = 200 
ECC EN. = 101 
NANDC_RW= 10 
MAIN SIZE = 10'h1FF (512 Bytes) 
SPAR SUE-ShF (16 Bytes) 
SECTOR NUM = 5'h0 (1 Sector) 
REPEAT. NUM = 8'h2 (Repeat 3) 
NANDC MAIN ADDR = 32'hxx 


NANDC STAT ADDR = 32’hxx 
(not 0) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x000100, the third page address is 
0x000200. 


This command batch will read 3 page data (including main and spare) to specific RAM 


address, they are also be decoded by 2 Bits ECC. 


Write with ECC Enable (512 Byte) 


NANDC. MODE = 2d) 
ECC EN = Tb 
NANDC RW = T 


MAIN. SIZE = 10'h1FF (512 Bytes) 
BUS WIDTH = 1'b0 (8 Bits width) 
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Register Configure 
NANDC_STAT_ADDR = 32'hxx (not 
0) 


Ox00A1 //ADDR00 (add step1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x000100, the third page address is 
0x000200. 


This command batch will write 3 page data (including main and spare) to specific RAM 
address, they are also be encoded by 2 Bits ECC. 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if NANDC_STSMCH_STOP_EN is set 
1). They can be not list in the batch, and the write status will not detect. 


For Page Size=4K Bytes (such as KF98G08G4X), and ECC is enabled, the read 
instruction batch is as following: 


6.5.5.5.7 Read with ECC Enable (4K Byte) 


BUS_WIDTH = 1'b0 (8 Bits width) 
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Register Configure 


|NANDC_STAT ADDR 321 [CS 


Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page 
size larger than 1K, the ping-pong buffer is actives. Because the ECC is enabled, the 
spare area data should be prepared primarily, and the SRDT should be issued before 
the MRDT to get the spare data. The SRDT instruction will get all the spare data into 
the Spare Buffer, and the MRDT instruction will read 4 sectors 1K Bytes data and do 
decoding ECC in ping-pong mode, also they are conveyed to RAM immediately to 
empty out the buffer for next reading operation. 


This instruction batch will repeat for 3 times, and the sequential 3 page will be read out 
to specific RAM address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 
There are two serial address sequences, 0x0010 000000 and 0x0000. The first is the 
full address of spare area, and the second is the Row address of main area. This is 
realized owing to the change read column command of "0x05 - OxEO" (This is 
mandatory in ONFI spec.) 


6.5.5.5.8 Write with ECC Enable (4K Byte) 


Register Configure 


NANDC_MODE = 2'd0 NANDC MAIN USE = 1'b1 
ECC EN =1'b1 NANDC SPAR USE = 1'b1 
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NANDC_STAT_ADDR = 32'hxx (not 
0) 


Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare 
buffer before it can be do ECC operation, but this preparing process is under 
background, and is invisible for software. To achieve this goal, the instruction batch 
should following some rule that, the MWDT should issued before SWDT (it is reverse 
to the read batch), with proper register configurations. 


For the SECTOR_NUM is not O, then the ping-pong buffer is actives to accommodate 
the temporary data from RAM and do encoding ECC with assistant of Spare buffer, 
then transfer it to NandFlash. After all the Main data is transferred to NandFlash, the 
ECC data is all encoded and is prepared in the spare buffer, then transferred these 
spare buffer data to the NandFlash. Note that, the sector number can be smaller than 
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the page size need, and this is realized owing to the change write column command of 
"0x85" (This is mandatory in ONFI spec.) 


This instruction batch will repeat for 3 times, and the sequential 3 page will be write to 
specific NandFlash, and the total size of data be write is 4k * 3 = 12 k Bytes. And the 
three NandFlash page address will be: 0xX000000 0000, 0x000001. 0000, 

0x000002 0000 (little endian). 


The 0x70CD & 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if NANDC. STSMCH. STOP EN is set 
1). They can be not list in the batch, and the write status will not detect. 


6.5.6 SPI Nand Micro-Instruction 


For SPI Nand Instruction, it is divided into two layers, the main layer instruction and 
sub layer instruction. 


For software, the sub layer instruction is invisible and just for internal used and debug 
used. 


One main layer instruction includes more than one sub layer instructions, for easy 
understanding, the sub layer instruction is decrypted firstly. 


6.5.6.1 Sub Layer Instruction Format 


Sub Layer Instruction Format 
12 11 10 9 8 


MR S|OPER MOD 
EL E 


Instruction 
(abbr.) 


FL [mg [t —|Reewd S 


BIT MODE 


EXEC [14] 1 Sub Command done 
0: notdone 
1: done 


MS SEL [13] Main or Spare Selection 
Read/Write data to/from main or spare 
memory. 
0: main memory 
1:spare memory 
Note: if MR_SEL = 0, this register is invalid 
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Instruction 
(abbr.) 


MR_SEL [12] 1 Memory or Register selection. 
Read/Write data to/from memory or register 
selection 
0: To/from Register 
1: To/from Memory 


OPER_MODE [11:10] | 2 Operation Mode selection 
2'b00: write 
2'b01: read 
2'b10: high-z 
2'b11 reserved 
BIT MODE [9:8] 2 Operation Bit mode 
2'b00: 1bit mode 
2'b01: 2bit mode 
2'b10: 4bit mode 
2'b11: reserved 


[7:0] |8 | Command Buffer content 


6.5.6.2 Main Layer Instruction Format 

There are 9 main layer instructions: 
WBYT: Write one byte DATA To SPI Nand 
RBYT: Read one byte DATA from SPI Nand to Register 
MWDT: Write DATA (from Main RAM) To SPI Nand 
MRDT: Read DATA from SPI Nand (to Main RAM) 
SWDT: Write DATA (from Spare RAM) To SPI Nand 
SRDT: Read DATA from SPI Nand (to Spare RAM) 
DUMY: Send 1 byte Dummy data 
EXEC: Sub CMD Execute 
DONE: All CMD is done 


spoegjo ag seo nN = 


The formats of them as following: 
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Main Layer Instruction Format 


14 13 


11 


10 


9 


8 


7^0 


MICR CODE 


Rsv 


ADD 


BIT_MODE 


DATA 


MICR_CODE 


Reserved 


BIT_MODE 


Reserved 


MICR_CODE 


Reserved 


BIT_MODE 


Reserved 


MICR_CODE 


Reserved 


BIT_MODE 


Reserved 


MICR_CODE 


Reserved 


BIT_MODE 


Reserved 


MICR_CODE 


Reserved 


BIT_MODE 


Reserved 


MICR_CODE 


Reserved 


BIT_MODE 


Reserved 


MICR_CODE 


Reserved 


MVS 


CHK 


MASK 


MICR_CODE 


Reserved 


Instruction Descaption 
(abbr.) P 


MICR CODE | [15:12] Write data Micr-code high 


ADD [10] 1 
1. 


BIT_MODE [9:8] 


Care. 


0. Don't add 


It is used only when the read or write multiply 
page. 
When read/write multiply page, the address 
should be added every time, this bit indicate 
this BYTE of address should be added every 
time, the added step is configured in register. 

If read/write only one page, this bit need not 


Added by set step every page 


Bit mode of bus width 
0: 1bit mode 
1: 2bits mode 
2: 4bits mode 
3: reserved 


[DNA — [Eo [8 [wiesa — ^ 


Move Status 
If this bit is set, then the read feature status will 
move to set internal RAM address 

Check Status 
0: check bit 0 of masked data 
1: check bit 1 of masked data 


MASK [7:0] Mask data. 
For the get feature command, the command 
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Instruction Descriotion 
(abbr.) P 


should write for some time to loop for the 
status is meet some condition, the mask data 
is used to filter the checking bit of the get 
feature data. It should just one bit valid. 

It should co-work with the CHK bit. 

Eg. MASK = 8'b0000 0001, CHK=0. 

It means check if bit O is O, if it is, then 
end ,else loop. 

Eg. MASK = 8'b0000 1000, CHK=1. 

It means check if bit 3 is 1, if it is, then end, 
else loop. 

Eg. MASK = 8'b0000 0000, then no check 


6.5.6.3 Main Layer Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 


6.5.6.3.1 Reset 


Register Configure 
NANDC MODE - 2'd2 


Instruction List Program Code In Register 
0x00FF // Write CMD “OxFF” NANDC INSTO0[15:00] = OxOOFF 
OxE000 // Instruction Execute NANDOC INSTO[31:16] = OXEO00 


Ox000F | // Write CMD "OxOF" 
Ox00CO — // Write ADDR "OxCO" 
0x1000 ^ // Read Status 
OxE001  . //Execute until bitO is 0 


6.5.6.3.2 Get Feature 


Register Configure 
NANDC MODE = 2'd2 
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Instruction List Program Code In Register 
0x000F // Write CMD Ox"OF" NANDC INSTO[15:00] = 0x000F 
0x00A0 // Feature Address NANDC INSTO[31:16] = 0x00A0 


0x1000 // Read NANDC_INST1[15:00] = 0x1000 
OxEO00 // Instruction Execute NANDOC INST1[31:16] = OXEO00 
OxF000 // Done NANDOC INST2[15:00] = OxF000 


6.5.6.3.3 Set Feature 


Register Configure 
NANDC MODE = 2'd2 


Ox001F — //Write CMD "Ox1F" 
Ox0000 Write "oxo" 


6.5.6.3.4 Write with ECC Enable (2K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) | | 
[SPAR SIZE=OhiF_(@2Bytes) | 


NANDC_STAT_ADDR = 32'hxx (not 


0) 


0x0032 II CMD “program x4" 
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0x4200 — SWDT (x) 
Execute 
CMD 10 
0x000 ADDR 00 
0x000 //ADDR 00 


0x0400 


OxE000 — J/ Execute 
iTCMD OF 
ADDR CO 
(Read Status 
//Execute until bit0=0 

DX000 — /|DONE 


6.5.6.3.5 Read with ECC Enable (2K Byte) 


MAIN SIZE = 10'h3FF (1K Bytes) | | 
[SPAR SZE-SMF Gies |. OOOO 
[NANDC STAT ADR =m | O O O O O O SOSS S 
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00000 — //ADDR 00 
0x6000 Ví Dummy 
0x5200___1/ SRDT (xa) 
OxE000 — [Execute 
0x006B // CMD 6B (read x4) 


0000  /ADDR 00 
010000  /ADDR 00 
16000 — Dummy 
0x3200 — /MRDT (xa 


6.5.7 Control Registers 


6.5.7.1 Memory map 


ARM Base address: 0x20BO 0000 


[offset Address [Name [Description —  ] 
[mmc — | H 
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Offset Address [Name  [Deseipion — 
0x004C NANDC STATUSS3 NANDC Status 3 
0080-0056 | — | J 


0x0060~0x009C INS NANDC Micro Instructions 0~F 
X X An INSTF icro Instructions 


menas | Ci CS 
[moo T 
oxo — [| 1] 
[moncom | ——— |  —  — 
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6.5.7.2 Register Descriptions 


6.5.7.2.1 NANDC Start Register 
0x0000 NANDC Start Register (Reset 0x4000 0000) NANDC START 


| Bit [3:30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | T8 | t7 | 16 | 


NAN 
DC. NANDC RB 
E Reserved 
VALI N CNT 
D 
HO 


[Type | ro | no 
eae —5 8 o o o 
BLU Ee RIGHE EG EC EC CR REIR IRE 


= 


Field Name [Bit [RW | Reset Value 


NANDC_VALID [31] 1'hO When the Controller is 
working, this bit will set to 
1'b1 to indicate it. 

1: NANDC is working. 
0: NANDC is idle 

NANDC RBN [30] 1'h1 This bit indicates whether the 
NandFlash is busy reading or 
writing. 

1: NandFlash is idle 
0: NandFlash is busy 


NANDC. RBN. CNT | [29:28] 2'hO These 2 bits recorded the 
occurred number of 
NANDC RBN is busy. 
It can be used to judge if the 
previously operation is valid, 
e.g. 
"Nand Reset" need 1 busy, 
"Nand Read ID" need 0 busy, 
and so on. 
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No busy status 


2'h1: 1 busy status occurred. 
2 busy status 


occurred. 
2'h3: 3 busy status or more 
occurred 


= ee 


NANDC CMDCLR | [1] WO 1’hO NANDC CMDCLR signal. 
When the Controller suffered 
some unexpected interrupt, 
such as timeout interrupt, 
then write 1 to this bit will 
reset all the FSM inside and 
some relative registers. 

It is auto cleared to 1'b0 after 
write. 

NANDC_START [0] WO 1'hO NANDC Start Signal. 

When write 1'h1 to this bit, 
the Control will work until the 
process is done. 

It is auto cleared to 1'bO after 
write. 


6.5.7.2.2 NANDC Configure Register 0 


IKCHEJEJEJEJESEJEIEIEIENEREJEIETEZES 


MAST ENDI 


SECTOR NUM REPEAT NUM 
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Field Name R/W | Reset Description 
Value 


MAST ENDI | [31:30] R/W | 2’hO Master to RAM Burst Endian, either write or read. 
AN 2'b00: ABCD => ABCD; 

2'b01: ABCD => DCBA; 

2'b10: ABCD => CDAB; 

2’b11: ABCD => BADC; 


|. P9 [RO [tho | Resewed | 


SECTOR_NU | [28:24] R/W |5h0 Sector Number. 

M 5'h0: Sector number is 1 
5’h1: Sector number is 2. 
5’h1F: Sector number is 32. 
This register indicate the sector number of one 
page, it should work in company with the sector size 
register. e.g. If the page size is 4K, and the sector 
size is 1K, then Sector number is 4, if the sector 
size is 512Byte, then Sector number is 8. 
When in only Master mode, this register is just for 
main part, the only part sector num should configure 
in SPAR_SECTOR_NUM of Configure Register 2. 


REPEAT_NU | [23:16] R/W | 8'hO Repeat Number of the Micro-Instruction Sequence. 
M 8'h0: Repeat number is 1. 
8'h1: Repeat number is 2. 
8'hFF: Repeat number is 256. 
This register can be regard as the page number, it 
can be used to continually read or write multiple 
page within once process. lt will decreases the 
number of interrupt that software need to process 
and speed up the total data throughputs 
Note that, this is used for NANDC AUTO MODE 
only, for the other mode, this register is invalid. 


NANDC WP | [15] R/W | 1'hO Nand write protection. 
N 0: Protection 
1: Not Protection. 
BUS WIDTH | [14] R/W Nand Flash Bus Width 
0: x08 device 
1: x16 device 
SPAR ONLY | [13] R/W | 1'hO Software need provides only info data for Spare 
ESTNE 
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0: All spare info/ECC/reserved data provided 
1: Justspare info data provided 
Normally, the spare area is made up of “info”, “ECC” 
and some “reserved” data. To simplify the 
configuring, software can just provided the useful 
“info” data instead of all the spare data. 
e.g. 
Spare total size=16bytes where useful data size = 
4bytes, ECC used size = 4 bytes, reserved data 
size = 8 bytes. 
If SPAR ONLY INFO = 0, then software should 
write all 16 bytes data to spare area buffer. 
Else if SPARE_DLEN_CFG=1, then software just 
need write 4 bytes data (useful data) to spare area 
buffer. 
Note: this register is just worked in Auto Mode. 
SECNUM_IN | [12] Sector Number In Instruction. 
_INST 0: Sector Number is configured in the register 
1: Sector Number is configured in instruction 
inside 
For 4 read or write Micro-Instruction of INST_MRDT 
/ INST MWDT / INST SRDT / INST SWDT, the 
sector number of it will process can be configured in 
the register or in the instruction itself. 
When the Nand Controller is worked in Auto Mode 
(Master and Nand are all valid), controller should 
know the sector number in advance to prepare the 
data, and in this case, the sector number should be 
configured in register. 
When the Nand Controller is worked in Master 
Mode (only Master work), the main and spare part 
should be configured to different sector number, in 
this case, the main and spare sector number should 
be configured separately to keep flexible 
DETECT AL | [11] Detect if the Flash area is all OXFF, which means it 
L FF is erased but not be write. 
0: Not detected 
1: Detected. 
If it set 1, then if the Flash is all OXFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 
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CS_SEL [10:9] R/W |2'hO CS Select 
2’b0: CSO is Select 
2’b1: CS1 is Select 
2’b2: CS2 is select 
2’b3: CS3 is select 

NANDC RW | [8] R/W | 1'hO NANDC Read or Write ( ECC Decode or Encode) 
0: NANDC Read / ECC Decode 
1: NANDC Write / ECC Encode 
This register indicates the nand operation is read or 
writes. When the ECC is enabled, it also indicates 
the ECC is encoded or decode. 


pt) fro jimo — jReseved o | 


MAIN SPAR | [6] R/W | 1'hO Main and Spare is Apart scenario or Joint scenario 
_APT 0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has no random 
read command, the main and spare part data can't 
read or write separately in once operation, it can 
only be read/write in sequentially, and the spare 
data should near following the main data in the 
ping-pong buffer, but not in the spare buffer, in this 
case, we Say they are in Joint scenario. 
For Page Size other than 512Byte (eg. 2k/4k/8k), 
the nand has random read command, the main and 
spare part data can be read or write separately in 
once operation, the spare data will store in the 
spare buffer, but not in the ping-pong buffer that 
following the main data, in this case, we say they 
are Apart scenario. 
By the way, the 2k/4k/8k can be configured as Joint 
scenario. 


SPAR_USE R/W Spare Part Used 
0: Spare part not used 
1: Spare part used 
This register indicates if this operation including the 
nand spares part data. 
MAIN_USE R/W Main Part Used 
0: Main part not used. 
1: Main part used 
This register indicates if this operation including the 
nand main part data. 
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ECC EN [2] R/W | 1'h0 ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is enabled or not. 
It is valid only in NANDC auto mode. 


NANDC MO | [1:0] R/W | 1'hO NANDC work mode 

DE 2'b00: NANDC auto mode 
2'b01: NANDC only master mode 
2'b10: NANDC only nand mode 
2'b11: NANDC only ECC mode 


6.5.7.2.3 NANDC Configure Register 1 


Cs po pos [2 [or [25 [25 [2 [ 2 [2 [| 5 [5 | s [e | v ] v9] 
E — 0 — BS 7 


SPAR INFO SIZE SPAR SIZE 


INTF TYPE MAIN SIZE 


R/W RO 


R/W 


Field Name R/W Reset | Description 
Value 


Pen [Ro [mo |Reewe 1 


pla INFO_S | [30:24] | R/W 7T'hO Spare data info size (Unit: Byte) 
7'h0: 0 Byte 
7'h1:1 Byte 
7'h40: 64 Bytes 
>7'h40: reserved 
This controller can protect the spare area data, 
this register indicate the protected spare area 
data info size of one sector, but not the whole 
spare area. E.g. if the whole spare area is 64 
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Bytes for 2K page size, the sector number is 2, 
then the spare sector size if 32 Bytes. 
In this 32 Bytes, some for ECC data and other 
for spare info, if the ECC mode is 3, then ECC 
data has hold 14 bytes, and the real spare info 
size would be little than (82-14=16) bytes. 

SPAR_SIZE [22:16] 7T'hO Spare area size (Unit: Byte) 
7'h0: 1 Byte 
T'h7F : 128 Bytes 
This register indicates the spare area data size 
of one sector, not the whole spare area. 

E.g. If the whole spare area is 64 Bytes for 2K 
page size, and the sector number is 2, then this 
spare size should be 8'd31, but not 8'd63 


INTERNAL CE | [15] When Read of ONFI3. 

N EN The REN duty cycle has a fix value, if the low or 
high is too large, it violate the protocol. Then 
some CEN should inserted in it. 
1h1: inserted cen when read busy. 
1'h0: notinserted cen when read busy. 


INTF TYPE [14:12] Nand Interface type 
0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
le LLL reserved 


MAIN SIZE a 0] peened ee main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part data, 
but one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k page 
size, the sector number is 2, then the main size 
is 1k byte. For this design, the ping-pong size is 
1k bytes for each buffer, and then the max 
MAIN SIZE is 1k bytes. 

6.5.7.2.4 NANDC Configure Register 2 
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Per [s pope [29 [2r [29 [25 [2 [2 [2 | A [o [s [| e v [ 6. 


SPAR SECTOR NUM SPAR INFO POSITION 


| Name | ECC_MODE ECC_STR_SEC_IND ECC_POSITION 


Type 


Field Name R/W Reset | Description 
Value 


[eu Ro [eno [Resoved CS 


= HIGH E | [30] R/W 1'hO Whether the ACE period is high or low when the 
interface is ONFI3 or Toggle Mode 
0: DOS is low when in ACE period 
1: DOS is high when in ACE period 


a HIGH | [29] h Whether the CDQSS period is high or low when 
Z the interface is ONFI3 or Toggle Mode 

0: DOS is low when in CDQSS period 

1: DOS is high when in CDQSS period 


SPAR_SECTO | [28:24] Spare Sector Numbers 

R_NUM 5'h0: Sector number is 1 
5’h1F: Sector number is 32 
This register is used for only Master mode. For 
only Master mode, software can configure the 
main and spare for different sector numbers. 
This provides a flexible for software to use the 
only Master mode 
For other mode, it is not used, and same as main 
sector number. 


pi m [m [mew 7000000 —— 


"RRR INFO_P = 16] 7T'hO Spare data info position in the spare area (Unit: 
OS Byte) 
This controller can protect the spare area data, 
this register indicate the position of protected first 
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ECC MODE [15:12] | RAV ECC Mode 

4h0: 1 bit ECC 

4h1: 2 bits ECC 
4'h2: 4 bits ECC 
4h3: 8 bits ECC 
4'h4: 12bits ECC 
4h5: 16bits ECC 
4'h6: 24bits ECC 
4h7: 4Obits ECC 
4h8: 60bits ECC 
>4’h8: Reserved. 


ECC_STR_SE | [11:7] ECC Start Sector Number Indication 

C_IND 5'h0: 1 Byte location 
5'h1F: 32 Bytes location 
This register is just for only ECC mode only. For 
only ECC mode, the ECC spare data can be 
configured to calculation starting from any other 
sector not only sector 0. 
This provides a flexible for software to use the 
only ECC mode. 


— |m [RO [tho [Reseved —— — 1 0 | 


ECC POSITIO R/W T'hO ECC Position in Spare Sector (Unit: Byte) 
N This register indicates the ECC position in spare 
sector area. 
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6.5.7.2.5 NANDC Interrupt Register 


IUBEREIJEIESEAEIEIEREREIERERERESERE 


Reserved i Reserved 


Reserved B i Reserved 


Field Name R/W | Reset | Description 
Value 


[Bre |Ro ļamo [Reswed —— — — 
INT STSMCH RAW |87] | RO | Pho | NANDC Status Match Interrupt Raw status 
[INT WP_RAW Ta  |RO | Tro | NANDC Write Protect Interrupt Raw status 
[INT TO RAW Tear | RO | Pho [ NANDC Timeout interupt Raw status | 
[INT DONE RAW [i24 [Ro |Tho [ NANDC Done interrupt Raw status | 
PT . esa [RO [ano [Reewd —— —— —  — 
[INT we srs [i| [Ro | Tro | NANDC Write Protect Interrupt Status — 
[INTO STS (1717 (Ro | Tro NANDC Timeout Interrupt Status 
[INT DONE STS |165 [Ro | Tro [NANDCDenemempiSaus — — 
[nex [RO | [Resened — 
[ fa Ro [ano Rasa 
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NANDC_TIMINGO 


Field Name R/W Reset | Description 
Value 


NANDC ACS | [31:27] | RW 5’hO Ale / Cle Start timing (Unit: Clock) 

0: 1 clock 

1: 2 clocks 

The typical value of the ACS (refer to tCLS or 

tALS in the Nand FLASH specification) is Ons. 
NANDC ACE | [26:22] | R/W 5'h1 Ale / Cle End timing (Unit: Clock) 

0: 1 clock 

1: 2 clocks 

The typical value of the ACE (refer to tCLH or 

tALH in the Nand FLASH specification) is 10ns. 
NANDC RDS | [21:16] | RW 6'h5 Read Start timing (Unit: Clock) 

0: 1clock 

1: 2 clocks 

When Read, it corresponding to tRR, and its 

typical value is 20ns; 

Correspoding to tRPRE 


NANDC BDE | [15:11] kājas End timing (Unit: Clock) 
1 clock 
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1: 2clocks 
When Read, it approximately corresponding to 
tOH or tROH(15ns), the really RWE should 
subtract RWH, so the typical value is 5ns 
Corresponding to tRPST 

NANDC RWH | [10:6] Read / Write High timing (Unit: Clock) 
0: 1clock 
1: 2clocks 
The minimal value of the RWH (refer to tWH or 
tREH in the Nand FLASH specification) is 
ranged from 10ns to 20ns. 


NANDC RWL | [5:0] Read / Write Low timing (Unit: Clock) 
0-1: Reserved. 
2: 3clocks 
4: 4clocks 
The minimal value of the RWL (refer to tWP or 
tRP in the Nand FLASH specification) is ranged 
from 12ns to 60ns. 
Note: it should be bigger than 1, if you set value 
of 0 or 1, then it force set it to 2. 


The timing diagram 


wan je RWS >) 


E [or] | i —>iRWHi— —>RWH 4. 


m > e Swe 


'RWE RWL i ; X RWE O; 


i RWS —> 
/RB 
| > — etm «- 
[RE : i 
b i«- RWE —» 
RWL i i 


Figure 6-13 NANDC timing define 


Note: The default values of these timing parameters are based on the clock frequency of 153.6 
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MHz, and 1 clocks need 1000/153.6 = 6.5ns 


6.5.7.2.7 NANDC Timing1 Register 


Cm [s poo [29 [27 [29 [2s [22 [z [2 [2 [5 | e] e] [56] 


LI ENENKNERENENENENENKNEENENERENKE 
KCHEIESEIESEREREREREAEREREREBERENKE 
Dae] o o a o 
Preset Pod [fe oo ieee e e eE [T 


Field Name R/W Reset | Description 
Value 


| fem fro |t [Reed S 
WTE [30:26] | R/W 5’hO Valid when write. 

V Iai I m [E70 ISS 00 
WTS [25:21] | R/W 5'h5 Valid when write 

wm Iai II A O 
WTI [20:16] | RAW 5'h0 Valid when Write 

Correspoing to tAR. 

m RSS CEN/CLE/ALE fall to DQS fall 
fra Ro [T [Reewd ^ 


[14:10] Invalid cycles before ALE rise 
[9:5] Invalid cycles after ALE fall 


[4:0] R/W 5’hO Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 
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6.5.7.2.8 NANDC Timing2 Register 
0x001C NANDC Timing1 configure (Reset 0x00000000) 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16- 


Reserved 


Type 


m (A EE 
Kg a A 
ei PEE ese eee 


Reserved 


Type RO RW | RW | RW 


Reset ee ° | ° | i 


Field Name R/W Reset | Description 
Value 


JB [RO ļ29n0 [Reseed | 


DOS FORCE_ | [2] R/W 1'hO When Set feature, the DQS should be force high, 
HIGH this is defined in ONFI specification. 

0: dgs not force high 

1: dqs force high 


RD POINT IN | [1] R/W 1'hO Read Pointer Indication 

D 0: sample window is before the very sample 
point 
1: sample window is after the very sample point 
Because the loop back of REN signal is 
asynchronous with nandc clock, so two clocks 
synchronous delay is made which will give a drift 
from the very sample point, set 0 or 1 will set this 
uncertainty window. See following figure for 
detail. 
When RD POINT SEL = 1, this register is not 
valid. 

RD POINT S | [0] RAN 1'hO Read Pointer Indication Selection 

EL 0: use new method which save timing (default) 
1: use old method which needs more timing to 
read one data. 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 203 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


SC9830A Device Specification 


ie Window is on the very ri 
( sample point, but the price is ) 
P larger RWL time ET d 
es et eee eat 


REN (controlor) : 
t0: RWL Time 


t0': reduced RWL time 
jj i. tl: RWH Time 
t2: REN delay from 
10 (PAD) A yo o o controlor to PAD 
| t3: Nand delay from REN 


IO (controlor) | | 


REN (PAD) 


negedge to data output. 


Io! g | t4: Data delay from PAD to 
Figure A (RD POINT SEL-1) controlor. 
ES FONT NT nn t5: REN loop back delay 
The uncertainty window is before ` (The uncertainty window is after the) (t5 = t2 m t4) 


the very right sample point N very right sample point — — 


REN (controlor) 


«4 —i-—»« —-4-—-» pr 


< RWL- > 


< -RWH- > 


E Our chip delay window 
Before Sample Window 
AN After Sample Window 


(LookBack) 


IO (controlor) 


As an example 


FigureA | t0(RWL) t (RWH) t2 t3 t4 
Clocks 6 5 1 2 2 
FigureB | tO (RWL) t (RWH) t2 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should 
be configured to larger than the spec. defined, it cost more time than really need. 


In Figure A, according to the Nand specification, the sampling action should occurred on the 
positive edge of REN, so the RWL is set equal to t0, and it cost 6 clocks. 


To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not 
controlled by internal Nand Controller. If you do sample data in posedge REN, the RWL can't be 
shorten. 


In FigureB, we use the loop back signal of REN, called it (REN. B), to sample the data. Because 
the REN and IO has same output and input delay, they are timing balanced, and we in theory can 
sample it directly at the posedge edge of REN B, to omit the effect of asynchronous, we used two 
clock delay to synchronize it, and then the uncertainty is introduced, and the RD. POINT IND is to 
adjust the uncertainty window. RD POINT IN-0, the window is before the right point, and 
RD POINT IN-1, the window is after the right point. 

V.0.2 
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6.5.7.2.9 NANDC RAM Address Register 


0x0020 NANDC main area data address NANDC_MAIN_ADDR 
0x0024 NANDC spare area data address NANDC_SPAR_ADDR 
0x0028 NANDC status address NANDC_STAT_ADDR 
0x002C NANDC seed address NANDC_SEED ADDR 
S eee 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC_STAT_ADDR/ NANDC_SEED_ADDR 


Type 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC STAT ADDR/NANDC SEED ADDR 


Type 


Field Name R/W | Reset | Description 
Value 


NANDC MAIN AD | [31:0] | RW | 32'h0 | NANDC main area data address 

DR Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation 


NANDC SPAR AD | [31:0] | RW. | 32'h0 | NANDC spare area data address 

DR Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


NANDC STAT AD |[31:0] |R/W |32'h0 | NANDC Status address 

DR This register act as three functions, it indicated 
the ID/Nand Status/ECC return status moving 
RAM address. 
Primarily, the status is stored in the registers, but 
once the number of status is more than the 
registers can be stored, then it should be move 
to specified RAM address. 
Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


ce SEED AD | [31:0] 32'h0 | NANDC Seed address. 
For each page, there are 4 different seeds are 
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loaded, 1 for 2 bits, 

Seed0 for bit[0] / bit[4] 
Seed1 for bit[1] / bit[5] 
Seed2 for bit[2] / bit[6] 
Seed3 for bit[3] / bit[7] 


If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 

First address: 0x0000_0000 

Second address: 0x0000 0010 

Third addrss: 0x0000 0020 


6.5.7.2.10 NANDC Status Match Register 


Lm [or [0 |20 [2 o [26 25 [aa [22 [22 [ 8 [20 [59 | ve |  [ wl 


ERR STSMCH NUM Reserved 


oC — 3 à à ENEN 
RNESEGEJEJERERERERREARRERERERENENKE 
Dame| ———— eos | senus 


NANDC STSMCH MASK NANDC STSMCH VALUE 


Field Name R/W | Reset | Description 
Value 
ERR STSMCH. NU | [31:24] 8'hO Error Status Match Number. 
M When the Error status matched, this read only 
register indicated the error repeat number. 


[.  — — (gss [Ro [wm [Reewd —— 


NANDC STSMCH | [17] R/W | 1'bO NANDC Status Match Select. 
SEL 1'bO: equal match case (default) 
1'b1: not equal match case 
The match condition can be configured to two 
different cases. 
Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
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Case) satisfied the following equation: 
((MSK 8% VAL ) != (MSK & STS)) & (MSK !=0) 


NANDC_STSMCH_ | [16] R/W | 1'hO NANDC Status Match Stop Enable. 

STOP_EN When the Status is matched, whether the 
NANDC process is stop (reset) or continue 
processing. 
1'bO: Not stop, continue processing. 
1b1: Stop & Reset 


NANDC_STSMCH_ | [15:8] R/W |8'h0 NANDC Status Match Mask 

MASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match mask register. 

NANDC_STSMCH_ | [7:0] R/W |8'h0 NANDC Status Match Value 

VALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match value register. 


6.5.7.2.11 NANDC Time out Register 


0x0034 NANDC Time Out Register (Reset 0x0040_0000) NANDC_TIMEOUT 


KE E eee 


TC 
TIMEOUT 


ee [e] 3 — —  ] 

m| PNN RRR K e 

CACA 
2 eee — 


TIMEOUT 


Type 


Field Name R/W Reset | Description 
Value 
REPT CLR E | [31] R/W 1'hO Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
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1: Repeat Clear enabled. 

If the Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit 
to periodicity clear the counter after the repeat 
number added 1. 


TIMEOUT [30:0] 31'h40 | NANDC Timeout Counter 
0000 | Unit is AHB Clock. 


6.5.7.2.12 NANDC Contigure Register 3 
0x0038 NANDC Configure Register 3(Reset 0x2000 0000) NANDC COM CFG3 


| Bit_| 31 | 30 | 29 | 26 | 27 | 26 | 25 | 20 | 23 | 22 | zt | 20 | 19 | t8 | t7 | 16 
| Name | | ü EANO | 


Reserved SEED_LOOP_CNT 


Type 


O C N  — 
St RKEBEBEBRZUNCHERERERER 
| ds [ds ze dj esse EAR E EERE 


Reserved 


Field Name R/W Reset | Description 
Value 


[Biza [|RO jeno |Reseved | 


SEED LOOP ON | [25:16] RAN 10'hO | Seed loop counter. 
T When SEED LOOP EN is enable, this register 
indicate how many bytes to loop back. 
0: 1 byte 
1: 2 bytes 
1023: 1024bytes. 
Note: 
When the POLY4R1 is set to 1, then this counter 
should be multiple of 4. 


SE LI LI KET NN 


SEED_LOOP_EN R/W 1'hO Seed loop enable or disable. 
0: Disable 
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1: Enable. 

The seed should change in every page, if the 
read or write page in once operation is too large, 
the seed will repeat , then software may set this 
register to let the seed loop back to re-set the 
seed of randomizer. 


POLYA4R1 SEL Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 
1: use 4 polynomial 

RANDOM EN [0] RAN 1'hO Randomizer enable or disable 
0: Disable 


6.5.7.2.13 NANDC Status Register 


0x0040 NANDC Status 0-3 NANDC STATUSO 


NANDC Status 4-7 
NANDC Status 8-11 
NANDC Status 11-15 


|NANDC Status 11-15 T 
| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 | t9 | t8 | t | 16 | 
[Name | — —  — wnosmrss m, SS basu 


NANDC STATUS 3 NANDC STATUS 2 


NANDC STATUS 1 NANDC STATUS 0 


Type 


Field Name R/W | Reset | Description 
Value 
NANDC STATUS 3 [31:24 8’hO NANDC ID or Nand Status or ECC result 3 
] 
NANDC_STATUS 2 [23:16 8’hO NANDC ID or Nand Status or ECC result 2 
] 


NANDC STATUS 1 | [15:8] | RO |8hO0 | NANDC ID or Nand Status or ECC result 1 
NANDC_STATUS 0 | [7:0] |RO |8h0 | NANDC ID or Nand Status or ECC result 0 


These four 32bits registers will implement three functions. 


1. ID register. 
2. Nand Status register 
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3. ECC return register. 


When used micro-instruction INST_GETD, the returned status or ID will display on these registers; 
when used NANDC read with ECC decoding, the decoded ECC status will also display on these 
registers. These functions won't happen at the same time, so they share the same registers and 
implement different functions at different time. 


When this register active as ID or Nand Status register, the 8 bits NANDC_STATUS is one byte of 
the whole register. 


[S A e A (D a (R A RR t 


ID STATUS 


Note: When used micro-instruction INST GETD, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 8 bits NANDC STATUS can be divided as 
three parts. 


ECC ERR STSO ECC ERR NUMO 


Field Name R/W | Reset | Description 
Value 


ECC ERR STSO [7:6] 2'h0 It indicates the ECC Error Status 
2'b00: indicate No Error. (Jump out from SS) 
2'b01: indicate Errors can be corrected. (Jump 
out from search done in internal CHIEN). 
2'b10: indicate all OXFF value 
2'b11: indicate Errors can't be corrected. 
(Jump out from ELP step or Jump from 
search done in last CHIEN). 


ECC ERR NUMO [5:0] 5’hO It indicates the ECC Error numbers. 
6'h0: indicate no error. 
6'h3F: indicate more errors that can’t be 
corrected. 
>6'h0 & «6'h3F: indicate the error numbers. 


Note1: 
When the ECC. ERR. NUM value is 0x0, then it means the corresponding sectors’ ECC is not 
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decoded or there is no error occurred. 


When the ECC ERR NUM is all Ox3F, then it means the corresponding sectors' ECC is decoded 
and the error number is out of the capacity of the decoder. 


When the ECC. ERR. NUM and ECC EHR STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is "t", and error number is "r") 


ECC ERR STS | ECC ERR NUM | Status 


No Error When there are large amount 
errors, maybe this situation 


Errors In Capacity 
Errors but not sure (in | Not Sure 

or out of capacity) (especially for ECC mode 0) 
Errors In Capacity 
Errors but not sure Not sure 

(in or out of capacity) (especially for ECC mode 1) 
Errors Out of 
Capacity 

Errors Out of 
Capacity 


Note2: 

There are just 4 ECC result return registers and can occupy 4x4=16 ECC result, when the ECC 
times is bigger than 16 , it should be move to specified RAM address where set in the 
NANDC STAT ADDR. 


6.5.7.2.14 NANDC Micro-Instruction Register 


0x0060 - Micro-Instruction Register 0 - NANDC INST 0 
0x009C Micro-Instruction Register F ^ NANDC INST F 
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Field Name R/W | Reset | Description 
Value 


NANDC_INST [31:0] | RW | 16'hO | The micro-instruction 
Or set data registers. 


Note 1: 

The micro-instruction is 16bytes, and the max instruction is 24 items. 

Note 2: 

For SETD instruction, the set number of byte is set in instruction, and the set data in these 
registers which may re-use these registers. 

NANDC_INST_F for set register 0, and NANDC_INST_E for set register 1, and NANDC_INST_D 
for set register 2, and so on. 

For ONFI2.0/3.0/Toggle mode, the set data should set twice 


6.5.7.2.15 NANDC Polynomial Register 


BINEREXEREREAESEXERERESERETREIEREAES 
[CS H 


NANDC POLYO/1/2/3 


Type 


NANDC POLYO/1/2/3 


Type 


Field Name R/W | Reset | Description 
Value 


NANDC POLYO [31:0] | RW | 32h0 | NandC Randomizer Polynomials 0 ~ 3. Either 
NANDC_POLY1 Fibonacci or Galois circuit, the configuration of 
NANDC_POLY2 the polynomial is the same. For example: 
NANDC_POLY3 Y=X13+X4+X3+XM +1 
The set value should be 
13'b1 0000 0000 1101. 
The MSB indicate the length of polynomial, the 
value 1 bit position (add 1) indicate the tap of the 
polynomial. 
Notes: 
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When use 1 polynomial (POLYA4R1 SEL = 0), 
the 8 data I/O line use the same polynomial. 
When use 4 polynomial (POLYA4R1 SEL = 1), 
the polynomial usage as following: 

O 1 Polynomial 4 Polynomials 


Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 


Polynomial[3] 
Polynomial[2] 
Polynomial[1] 
Polynomial[0] 
Polynomial[3] 
Polynomial[2] 
Polynomial[1] 
Polynomial[0] 


6.5.7.2.16 NANDC Seed Register 


EINEREXEREREZESERERERESERERERERERES 
LS I II NN 


NANDC SEED 0/1/2/3 


Type 


NANDC SEED 0/1/2/3 


Type 


Field Name R/W | Reset | Description 
Value 


NANDC SEEDO [31:0] | RAV | 32hO0 | NandC Randomizer Seeds 0 ~ 3. 

NANDC SEED!1 Either Fibonacci or Galois circuit, the 

NANDC SEED2 configuration format of the seed is the same. The 

NANDC SEEDS MSB of seed should configure to the MSB of 
NANDC SEED register, and LSB of seed should 
configure to the LSB of NANDC. SEED register. 
If the given seed is MSB rightmost, and LSB 
leftmost, then the software should translate it 
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before write to register. 
Please refer to the following figures for detail. 


Note 1: 

When in auto-mode (NANDC_MODE = 0), the 
controller automatically control the loading of the 
seed from the set address 
(NANDC_SEED_ADDR) for every page. And the 
software doesn’t care this register. 

When in only-nand-mode (NANDC_MODE = 2), 
the controller can’t control the loading of the 
seed, then the software should manually write 
the seed to these register for each polynomial. 
Note2: 

When use 1 polynomial (POLY4R1_SEL = 0), 
the 8 data I/O line use the same seed. 

When use 4 polynomial (POLY4R1_SEL = 1), 
the seeds usage as following: 

VO 1 Polynomial 4 Polynomials 


SEED[0] SEED [3] 

SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


As an example, the polynomial — Y 2 X^13 + X*4 + X^3 + X^M + 1, if the initial value of register as 
they are configured in RED value, then the set seed value should be: 


13'b0_0110_1101_0100 
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OutPut 


p 1 m | 


R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO 


X13 X^12 X^1 X^10 X49 XB X^7 X^6 X^5 X^4 X^3 X^2 X^ 1 


WEN 


Figure 6-14 Fibonacci LFSR Seed 


Figure 6-15 Fibonacci LFSR Seed 


OutPut 
> 
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6.5.7.2.17 NANDC PHY Configure 


Per [s po 2 [2 2 5 [25 T [5 [2 T5 [0 [5 | [7 e 


Reserved 


SMP RD EN DLY S 
Reserved 
EL 


RO 


C N NI JA JA CIM CJM CJ JA M CJM CJ D ĒNA IN KK 


Field Name Type | Reset | Description 
Value 


pS] (RO |2910 |Resvd | 


SMP RD EN DLY SEL | [2:0] RAN |3h3 Sample Read Enable delay selection 
0: no delay 
1: delay 1 clock 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 215 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZR SPREADTRUM 


6.5.7.2.18 NANDC DLLO Configure 
NandC DLLO Configure 
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NANDC_DLO 


|NandC DLLO Configure —— | 
| Bit [3t 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | T8 | (7 | 16 | 


Reserved 


DLO DLY SEL 


Field Name Type | Reset | Description 
Value 


[ — y y ea) | Reed SC 
DLO DLY CPST EN [8] R/W | 1'hO 0: manual compensation by software 
RUN a N E — $00 
DLO DLY INV [7] R/W | 1'hO 0: sample clock not invert 

m JE A AUS cocaine AD 


DLO_DLY_SEL [6:0] T'h3F | DLO diy number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to clk_sample_posedge DQS signal when read. 


For SPI Nand, it refer to output clock signal. 
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6.5.7.2.19 NANDC DLL1 Configure 
NandC DLL 1 Configure 


SC9830A Device Specification 


NANDC DL1 


[NandcDlLiConfigue HANDE DLi | 
| Bi [130 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 7 | 16 | 


Reserved 


DL1 DLY SEL 


Field Name Type | Reset | Description 
Value 


O y y fea) |  .[Rewd  — — S 
DL1_DLY_CPST_EN [8] R/W | 1'hO 0: manual compensation by software 
UN [m Imm a 
DL1 DLY INV [7] R/W |1'hO |0:sample clock not invert 
mq A AUS TT 


DL1 DLY SEL [6:0] |R/W | Th3F | DL1 diy number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to clk sample negedge DQS_inv signal when read. 


For SPI Nand, it refer to read clock sample signal. 
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6.5.7.2.20 NANDC DLL2 Configure 
NandC DLL 2 Configure 


SC9830A Device Specification 


NANDC DL2 


|NandCDlL2Configure O | 
| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | v9 | fa | t7 | 16- 


Reserved 


DL1 DLY SEL 


Field Name Type | Reset | Description 
Value 


O y fea) | Read  — — S 
DL2 DLY CPST EN [8] R/W | 1'hO 0: manual compensation by software 
DARUM mmm N E — 00 
DL2 DLY INV [7] R/W |1hO | 0: sample clock not invert 

pem JE A AUS TT 


DL2 DLY SEL [6:0] | RW. | Th3F | DL1 diy number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to data out delay when Write. 


For SPI Nand, it no used. 
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6.5.7.2.21 NANDC DLL Configure 
0x00EC NandC DLL Configure NANDC_DLL 


| Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
DLL 


DLL PHASE INTER 
Reserved 
VAL 


DLL CPST THR ey || = JUN DLL INIT 


Field Name Type | Reset Description 

m rn Pern 
PC tao] | . [Rewd SCS 
DLL CPST START [11] RAN |1'h0 0: DII compensation start by hardware 
P que VII PA AA A 


DLL CLR [8] RAN | 1'hO DII clear by software 
0: not clear 
li 
DLL_EN [7] R/W |1'h0 0: dll disable 
mmo qno mm [I 


DLL. INIT [6:0] Dil initial set 
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6.5.7.2.22 NANDC DLL STSO 


Cm [s p [2 [2 [27 [25 [25 [2 5 [2 2 [29 | 8 [ 9 |  [ 6 | 


Reserved 


Reserved 


Field Name R/W | Reset | Description 
Value 


[Bus [Ro [zem [Reseved — — — 1 
Doest ST i| [Ro [ro DLL compensation FSM siaus — | 
oust fea [Ro [sm |DursMssus — | 


DLL ERROR [1] 1'hO 0: dll no error 

1: when dll unlock 
DLL LOCK [0] 1'hO 0 : dll not lock 

1 : dil locked 


6.5.7.2.23 NANDC DLL STS1 


EREXERERESESERERERERERERERE SEE 
Im] o e| ë 9 0 


Rsv DL1_DLY_SEL Rsv DL1_DLY_SEL 


Type RO RO RO 


Rsv DLO_DLY_SEL Rsv DLL_CN T 


Type RO RO RO 
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Field Name R/W | Reset | Description 
Value 
[ Bg [RO |t [Reseved i ý 


[mzpsE moz (Ro |vr [DL2dy number — - 
[ [ex [Ro [Tho |Reewd ^ 


[Dp SEL pei [RO |TW? [DL dy numser ——  — 
[ us [RO (mo |Reewd ——  — — 
[Bo DN SEL [nas] [RO [ho | DLOdynumber — 
[m [Rot | Reserved U — 
[micw [iem [Ro [rro [Dit countervaue o 


6.5.7.2.24 SNFC Common Configure 


RINEREXERERESERERERERERERERERE EAE 


RF CS SEL GR z Reserved SNFC_ADDR_STEP SNFC_LOOP_TIMER 


LOENENEXER  |#— bse 
aT TS aT TS TSTS TTS e 
C em NM RN NN 


SNFC LOOP TIMER 


Type 


Field Name R/W | Reset Description 
Value 


RF CS SEL [31:30] RW | 2’hO RF CS selection 
0:cs 0 
1:cs 1 
2/3: reserved 


RF_RX_LSB [29] SPI Nand RX LSB endian 
RF_TX_LSB [28] SPI Nand TX LSB endian 
Pp ea [RO |sm [Reseed 


SNFC_ADDR_STEP | [23:20] RAN | 4’h1 It is used to set the added address step of 
every repeat page. 
1: the added step is 1 
2: the added step is 2. 


akg LOOP TIME 1 [19:0] S hFF | This timer is used to set the get feature loop 
freguency. The unit is clock. 
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SC9830A Device Specification 


6.5.7.2.25 SNFC Status 


BINEREXEREREAESERERERERERERERERERES 
[m | 


Field Name R/W | Reset | Description 
Value 


|. ea (no |26h0 [Reserved — — — 0 


STS CHK LOOP ON | [19:16] 4'hO Status check loop counter. 
T It is used to check how many loops of the 
TE check status processing. 
TR [|RO (emo [Reewd ^ | 
[SNFG CURT STATE |62 (Ro [Sho |Sniccurentstate —— ^ | 


SNFC BUSY [1] 1'hO 0: snfc is idle 
1: snfc is busy 


D AN 


6.5.7.2.26 SNFC Get Features status 


BINENREIEJEIE2ERERERERERERETREIE EAE 
LOIN NN 7177 U 


SNFC FEATURES 
Type 


en EEE ECT ECRIRE ea ee wee e 
FC l er 


SNFC_FEATURES 


Type 
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Field Name R/W | Reset | Description 
Value 


pd 81:0] (RO j|32n0 |sNFc Getteatures —— | 


6.5.7.2.27 SNFC Clock Configure 


Cm [so s 2 [er [25 [ [s [2 [e [8 | 5 | e [7 [ - 


Reserved 


E h. CLK_DIV_M 
Reserved = E x CLK OUT EN SEL 


Field Name Type | Reset | Description 
= 


— 2X EN a R/W | 1'hO p sample 2x en in sfc control , when 
sample clock use 2x „this bit should 
enable 

CLK OUT 2X EN [9] R/W Sfc phy clock out use 2x: 

0: not 2x 
1:use 2x 

CLK_SAMPLE_2X_PHASE | [8] R/W | 1’hO | Sfc phy sample 2x clock phase: 
0: phase 0 
1: phase 1 


CLK_SAMPLE_2X_EN Sfc phy sample clock use 2x 


CLK_SAMPLE_SEL [6] R/W | hO Sfc read sample clock select 

0: clock from loop pad 
CLK_OUT_EN_SEL [5:3] RAN | 3'hO Clk out enable delay sel 
perm A Imt Im rie 
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1: delay 1 hclk 

2: delay 2 hick 
CLK_POLARITY [2] RAN | 2'hO Serial Clock polarity 

0: neg 

1: pos 


CLK DIV MODE [1:0] RW | 2'h2 0: sfc output serial clock freguency eguals 
to síc work clock frequency 
1: sfc output serial clock frequency equals 
to 1/2 sfc work clock frequency 
2: sfc output serial clock frequency 
equals to 1/4 sfc work clock frequecny 


6.5.7.2.28 SNFC IO Delay Configure 


nons __[SNFCIODeay Configure SSS «CSF DS 
Cm [sro [s [2 er 25 [25 [22 [ 5 [22 [ [2o | » [e | 7 [ 


Reserved 


Type 


(MET EEE ISAS 
_Feset AE A a eps] 
ER T e FF a T T 


DO_DLY_SE a DATA_IE_DL | DATA_OE_D 
Reserved 
Y_SEL LY_SEL 


Field Name Type | Reset | Description 
Value 


Pi fro | Reme 


DO_DLY_SEL [6:5] R/W | 2'hO Sfc data out delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA IE WIDTH CTRL | [4] 0: data ie is stc data ie 
dd F 1: data ie is sfc data ie |sfc data ie d1 
DATA IE DLY SEL [3:2] R/W | 2'hO Data ie delay sel 
B. i 0 
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1: delay 1 hclk 
2: delay 2 hclk 


DATA OE DLY SEL [1:0] RAN | 2'h0 Data oe delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


6.5.7.2.29 SNFC WP/Hold Initial 


Lm [sro 2 [2 [2 2s [25 [4 [25 [ 2 [5 [ 8 | 9 | e |  [ 6 | 


Reserved 


Type 


(DES AN NESEN 
K] 
ICI ECTS EET IR RR is 7 (ls; + RHD 


Reserved 


Type RO 


Reset (C | (| i 


Field Name Type | Reset | Description 
Value 


[ety (Ro [sme [Resves SC” 
HLD_INIT [1] RAN | 1'h1 0: HLDn initial value is 0 
"sr. 
WP INIT [0] RAN | 1'h1 0: WPn initial value is O 
K ea [5 agil T 
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6.5.7.2.30 SNFC CS Timing Configure 
SNFC CS Timing Configure SNFC_CS TIME 


| Bit |31 | a0 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Reserved TSLSH_DLY_NUM 


Field Name Type Reset Description 
Value 


[mw [no | . Reewd —  ] 


CS DLY SEL [8:7] R/W 1 CS delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
TSLSH DLY NUM | [6:4] R/W 3 CS deselect time delay num. 
0: no delay 
1: delay 1 clk 


Last clk out enable when cs high 
0: not enable 


CSH_CLKOUT1_E | [3] 
N 

1: enable 
CSH CLKOUTO E | [2] First clk out enable when cs high 
N 0: not enable 

1: enable 
TSHCH DLY [1] Sfc cs not active setup time delay control 
EN 


1: delay 1 clk 
Sfc cs active setup time delay control 
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6.5.7.2.31 SNFC CS Read Sample Control 
SNFC Read Sample Conirol SNFC_RD_SMP_CTL 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


Reserved 


BYTE_SMP_VLD_DL 
Reserved al T_SMP_DLY_W T_SMP_DLY 
Y_SEL 


Field Name Type | Reset Description 
Value 


lems [Ro | Reseved — 


BYTE_SAMPLE_V | [12:10] | R/W 4 byte sample valid delay sel 
LD DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 
BIT SAMPLE VLD | [9:7] Bit sample valid delay sel 
DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 


SAMPLE RST T: MIL MIENNE Sic if read buffer sample reset 


T_SAMPLE_DLY_ ra | Sfc if read buffer write enable delay control 
W 


T_SAMPLE_DLY_R | [2:0] Sfc if read buffer read enable delay control 
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6.5.7.2.32 SNFC SPI Sub Layer Micro-Instruction 


0x0130 - SPI Micro-Instruction Register 0 ~ SNFC INST 0 
0x0140 SPI Micro-Instruction Register 4 ^ SNFC INST 4 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name Pures 


SNFC_INST_H 


Type 


iz ee 
[Reset | o | o | o | o | o | o | o | ojo} ojo | o | o | | o| o 
Ler fas UC E RR ae EEE ES 
[Name {rests . AN 


SNFC_INST_L 


Type 


Field Name R/W | Reset | Description 
Value 
SNFC_INST_H [31:16 16'h0 | The SPI micro-instruction high part 
] 


SNFC INST L [15:0] | RO | 16'h0 | The SPI micro-instruction low part 


Note 0: The micro-instruction is 16bytes, and the max instruction is 10 items. 
Note 1: It is used for debug only 


6.5.7.3 Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only 
Nand, Only ECC and Auto Mode. The function modules and the corresponding working state 
are listed in the following table. 


Table 6-8 Four Work Mode 


Po AHB Master Nand Sequence Generator 


Only Master Mode Idle 


Only Nand Mode Idle 

Onlye ECC Mode Work 

Auto Mode Work or Idle 

The registers of NANDC_MODE will do the work to indicate which mode is active. We call this 
register as Function Setting Register. 


Three register of MAIN_USE, SPAR_USE, and MAIN_SPAR_APT will select which part of the 
NandFlash will access and which buffer is used to accommodate the data. We call these three 
registers as Feature Setting Registers. 


The combinations of the Function Setting Registers and Feature Setting Registers have special 
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meanings. 


Table 6-9 Configure of Four Work Mode 
Function : : ma 
i Feature Setting Action Description 
Setting 
NAND MAINISPA |MAIN 
ECC z 
C. EN US R U SPAR | 
MODE E SE APT 


Auto Mode, transfer only main or spare data (3) 
Auto Mode, transfer main & spare, but main and 
Spare in Joint scenario. E.g. pagesize - 512 
Auto | „ap Ee NS 
Mode S 
Auto Mode, transfer main & spare, but main and 
spare is in Apart scenario. E.g. pagesize = 2k / 


Onl Only Master transfer only main data 

n 

bar 2'b01 Only Master transfer only spare data) 
Only Master transfer main and spare data 


|0 | X pony Nand transfer only main data 


1 | X Iny Nand transfer only spare data ®© 


1 1 
8k 
Only ECC encode/decode in main and spare 
Only X E y P 
ECC pak 
X 0 [Only ECC encode/decode only in main part. 
Notes: 
(D "X": Means it doesn't care, 0 or 1 has the same means. 


Only Nand transfer main & spare data, main and 
spare in Joint scenario, E.g. pagesize = 512 
Bytese 

"E Nand transfer main & spare data, main and 


Spare is Apart scenario, E.g. pagesize- 2k / 4k / 


S 
E 
IE 
KN 
i 
EN 


(2 “0/1”: Means it can be configured to 0 or 1, they have different means. 


(3 Note that, when in Auto Mode, either transfer only main or only spare data, software should 
configure MAIN USE = 1 and SPAR USE = 0. The spare data is read from or write to the main 
buffer (ping-pong buffer), but not the spare buffer. 


(à Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be 


read from or write to spare buffer. You can also read or write spare data to main buffer by 
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configuring MAIN_USE = 1 and SPAR_USE =0 with the RAM address configure to spare address 
and instructions using MRDT/MWDT instead of SRDT/SWDT. 


6 Note that, when MAIN SPAR APT is 0, then the main instruction of MRDT/MWDT transfers 
total length is the main & spare; when MAIN_SPAR_APT is 1, then it transfer total length is the 
main only. And the spare data need the spare instruction to transfer. 


Other than these configures are illegal. 


The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint ; Spare c Spare 
duuda Main Area 1 esl Main Area 2 (od 


Apart m : Spare Spare 
Scenario Main Area 1 Main Area 2 iii ep 


Figure 6-16 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. “Y” 
indicates this register is valid, and need to configure in this mode; “N” indicate this register is 
invalid, and need not to configure in this mode. 


Table 6-10 Valid Parameters in Four Mode 


AUTO_MODE 


MAIN_ 
SPAR | MAIN_ | ECC_ 
SPAR 
_USE | USE EN 
_APT 
Y Y Y Y 


SPAR | SPAR | MAIN_ | MAST 

_INFO | SIZE | SIZE | END 

_POS AN 
Y Y 
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MAST_MODE 


MAIN_ | ECC_ 
USE EN 
Y N 

SPAR | SPAR | MAIN_ | MAST 
_INFO | SIZE | SIZE | ENDI 
_POS AN 
Y Y 


MAIN_ | ECC_ 
USE EN 
Y N 

SPAR | SPAR | MAIN. | MAST 
_INFO | SIZE | SIZE | ENDI 
|. POS AN 
Y N 


MAIN | ECC. 
USE EN 
N N 

SPAR | SPAR | MAIN. | MAST 
_INFO | SIZE | SIZE | _ENDI 
POS AN 
Y N 


Please refer to the Instruction Examples chapter for the instructions configuration and 
register set. 


6.5.8 Application Notes 
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6.6 DMA Controller 


Base Addr Range Addr Map Description 
0x2010 0000 = 0x201F FFFF DMA Control Register 


6.6.1 Overview 


SC9830A Device Specification 


Channel type would be standard and full type, and the situation listed as below: 


Channel Num 


Channel Type 


Channel 1 — 24 


Standard 
Channel 


Channel 25 - 32 


Full Channel 


DMA has the posibility of up to 64 hardware request, and requests would be illustrated 


below: 
Reg Num | Request Clock Relation Channel Type 
Req 1 | Sim rx Async Standard 
Reg 2 | Sim tx Async Standard 
Reg 3 | lis0 rx Async Standard 
Reg 4 | lisO tx Async Standard 
Req 5 | lis1 rx Async Standard 
Reg 6 | list tx Async Standard 
Reg 7 | lis2rx Async Standard 
Req 8 | lis2 tx Async Standard 
Req 9 | lis3 rx Async Standard 
Req 10 | lis3 tx Async Standard 
Reg 11 | Spi0 rx Async Standard 
Reg 12 | Spi0 tx Async Standard 
Reg 13 | Spit rx Async Standard 
Reg 14 | Spit tx Async Standard 
Reg 15 | Spi2 rx Async Standard 
Reg 16 | Spi2 tx Async Standard 
Req 17 | UartO rx Async Standard 
Req 18 | UartO tx Async Standard 
Reg 19 | Uan rx Async Standard 
Reg 20 | Uart1 tx Async Standard 
Reg 21 | Uart2 rx Async Standard 
Reg 22 | Uart2 tx Async Standard 
Reg 23 | Uart3 rx Async Standard 
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6.6.2 


V.0.2 
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Reg Num | Request Clock Relation Channel Type 
Req 24 | Uart3 tx Async Standard 
Req 25 | Uart4 rx Async Standard 
Req 26 | Uart4 tx Async Standard 
Reg 27 | Drm opt Async Standard 
Req 28 | Drm raw Async Standard 
Reg 29 | Vbda0d Async Standard 
Reg 30 | Vbdat Async Standard 
Reg 31 | Vbad0 Async Standard 
Reg 32 | Vbad1 Async Standard 
Reg 33 | Vbad2 Async Standard 
Reg 34 | Vbad3 Async Standard 
Req 35 | gps Async Standard 
Reg 36 | Sdio0 rd Async Standard 
Req 37 | SdioO wr Async Standard 
Req 38 | Sdio1 rd Async Standard 
Reg 39 | Sdio1 wr Async Standard 
Req 40 | Sdio2 rd Async Standard 
Req 41 | Sdio2 wr Async Standard 
Req 42 | Emmc rd Async Standard 
Req 43 | Emmc wr Async Standard 

Req 44-64 | Reserved Async Standard 

Features 


AMBA2.0 AHB Specification. 


Two 32-bit AHB masters for read and write operation. 


One AHB 32-bit slave for configuration only supports word access to AHB 


slave port. 


Support Byte/Half-word/word transfer on AHB Read/Write Master. 

Not support AMBA ERROR/RETRY/SPLIT response. 

Support AMBA NSEG/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 

AHB Master Big-endian or Little-endian. 
Support 32 channels assigned to hardware request by Channel ID; 

One physical channel shared by 32 Logic channels. 


4-level configurable priority. 0 has the highest and 3 have the lowest priority. 


For the channels with the same priority, robin-round would be preferred. 


€ X Asynchronized/Synchronized hand-shake request & acknowledge. 
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6.6.3 


6.6.3.1 


V.0.2 


Accept request from both hardware and software. 

Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 

Support link list for scatter and gather transfer. 

Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 

Automatically disable channel after requests done. 

Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment 
length in Standard Channel, while forbidden in Full channel). 


Support 256M-1 byte transaction length. 


Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for 
full DMA channel. 


Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for 
full DMA channel. 


Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for 
full DMA channel. 


Address-fix transfer for either Source side or destination side. 
Address-wrap transfer for either Source side or destination side. 
Pause DMA or pause logical channel. 


Interrupt of fragment, block, transaction and link list, with raw and masked 
status. 


Interrupt of Error configuration, and support errors status. 
Support hardware request to be re-allocated by Channel ID. 


Support automatically sleep when all requests served, and wakeup when 
hardware request active; 


Support software retention if power domain of DMA shut down; 


Function Description 
General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, 
specific devices on AHB and APB can complete quick data movement from/to 
memories, internal RAM or External SRAM. DMA Controller can also be used to 
connect any two devices other than memories, as long as they can be addressed in 
memory space. 
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6.6.3.2 Standard & Full DMA Channels 
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There are two types of DMA channels. One is called “Standard” DMA channel, and the 
other is “Full” DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least 
configurations and simplest control flow. AHB sequential transfer and FIFO transfer 
would be efficiently managed, with byte, half-word or word size. 


For special applications, such as image rotation or complex data arrangement, Full 
DMA channel support address wrap transfer, configurable transfer step and link list 
mode. 


6.6.3.3 Data Structure 


For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


Figure 6-17 Standard DMA channel 
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For Full DMA channel 


K— —— Fragment 1 


Fragment 2 Fragment X 


Successive Address Successive Address 


E ur HEIDE HENRI SU 3 


Block Step 


Block 1 Block 2 luc ? Block N 


- 
^ Fragment Step Fragment Step == 


= 
= 
= 
= 


Fragment | —3 Fragment 2 ———— ———» < Fragment x 


Figure 6-18 Full DMA channel 


6.6.3.4 DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller 
pause occurred, the DMA controller would stop all the channels after the current 
fragment/block completed, hold the accepted and subsequently requests. DMA would 
not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel 
pause occurred, the channel would be temporarily hold and stop all the transfer 
action. 
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6.6.3.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective 
manage the bandwidth among all logical channels. If there is more than one request 
occurring, DMA controller would firstly judge their priorities and then select the highest 
one to serve. 


For the channels having the same level priority, DMA controller would serve them by 
Round-robin way. 


6.6.3.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or 
destination side. This mode is optimized for UART/SPI etc peripherals, and fragment 
length "FRAG LEN" would be configured equal to the FIFO watermark. 


6.6.3.7 Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as 
illustrated below. Once the address reaches the "WPPT", the next address jumps to 
the ^WPTO" address after completing the "WPPT" data transfer. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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Src/Dest Address 


WRAP PTR 


WRAP TO —/ 


6.6.3.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AHB master 
ports. The detailed information on AHB big-endian and little-endian would be preferred 
to AMBA2.0 Specifications. 


Beside AHB master endian configuration, each channel would separately switch data. 


6.6.3.9 Un-aligned Word Access 


Word access on AHB bus must be address aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, DMA would first read/write 
1-3 bytes, and then move word by word. For the last 1-3 bytes, DMA probably had to 
read/write them by bytes, as illustrated below. 


To improve bus efficiency, DMA would directly read unaligned address with word size, 
and discard redundancy byte when writing to the destination address. 


Dest addr = 
0x4000_ 10003 


Src_addr = 
0x4000_0001 


Read byte @src_addr 
Read byte @src_addr + 1 
Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


Little-endian 


aff 
BOE 
Write byte @src_addr 
|9|8|7]|6| Write word @src_addr + 1 
| | | | | Write word @src_addr +7 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must 
be supported. 
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6.6.3.10 


6.6.3.11 


6.6.3.12 


6.6.4 


6.6.4.1 


For Full DMA channel, if the step of transfer different with the data size (the address is 
not successive), un-aligned word access would turn to be total byte access. 


Word Packing 


To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, 
byte or half-word would be packed into word internal DMA. 


Hardware Reguest Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware reguest, 
when DMA was implemented in SOC. DMA controller support each hardware reguest 
to be re-allocated to the Standard or Full DMA channels. 


Error Configuration 


1. Unaligned word access with un-successive address. 

2. Request for transaction or link list in Standard DMA channel. 
3. Zero Fragment/block length. 
4 


Address wrap for Standard Channel. 
Control Registers 
Memory map 


ARM base address: 


[Gest Addr T — [Beseipion — | 
[move-OQFrG | Reewd 
[0x1000-0x1036 | CHN Configure Registers | ————— 
[0x1040-0x1076 | CHN2 Configure Registers | —— 
[0x1080-0x108C | CHNS Configure Registers T 


0x10C0- 0x10FC | CHN4 Configure Registers | | 
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[offset Addr — [Name — Beseipion — 
[0x1100—0x1196 | CHNS Configure Registers | o 
[0x1140—0x1170 | CHN6 Configure Registers [SSS 
[0x1180-0x1186 | CHN7 Configure Registers | — 
[0x1160-0x11FC Tea Configure Registers | — 
[0x1200-0x1236 | CHN9 Configure Registers | —— 
[0x1240-0x127C | CHN10 Configure Registers — 
[0x1280-0x128C | CHNTI Configure Registers | — — 
[Ox120-0x12FC | CHNT2 Configure Registers | — 
[0x1900-0x133C | CHN13 Configure Registers | — | 
[0x1340-0x137C Tena Configure Registers | | 
[0x1380-0x138C | CHNTS Configure Registers | — 
[0x1300-0x18FC | CHNT6 Configure Registers T 
[0x1400-0x143C | CHN17 Configure Registers 
[0x1440-0x147C Teus Configure Registers | — 
[0x1480-0x148C | CHNT9 Configure Registers | 
[0x14C0-0x14FC | CHN20 S 
[0x1500-0x153C | CHN21 Configure Registers | — — 
[0x1540-0x157C | CHN22 Configure Registers | 
[0x1580-0x158C | CHN23 Configure Registers | — 
[0x1500-0x15FC | CHN24 Configure Registers | — — 
[0x1600-0x163C | CHN2S Configure Registers T 
[odé40-0d676 | CHN26 Configure Registers — 
[0x1680-0x168C | CHN27 Configure Registers | — 
[0x16C0-0x16FC | CHN28 Configure Registers | — 
[0x1700-0x173C | CHN28 Configure Registers | — 
[0x1740-0x177C | CHNGO Configure Registers | — 
[0x1780-0x178C | | CHNSI Configure Registers | — | 
[oxi760—0xI7FC || CHNG2 Configure Registers | — 
[0x1800-0EFC | — Reswed —— 


Channel ID for request 1 
assignment. Correspondin 

0x2000 REQ1 CID ls d 
channel would serve the request 
1 after properly configured. 
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[offset Addr — [Name [Description —  — 
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[offset Addr L [Description —  — 


6.6.4.2 Register Descriptions 
6.6.4.2.1 DMA PAUSE 
Description: 


Field Name Type | Reset | Description 
Value 


|.  |[Bt17]|RO |150 | Reserved — — | 


DMA PAUSE STATUS | [16] 1'bO DMA Pause status. 
0 : In active state. 
1 : In Pause state. 


| — [msg (ao [two [Reserved — 
DMA PAUSE [0] RW | 1’b0 Active High, pause all the channels. 
Note: If "DMA PAUSE" asserted active when 
the DMA is busy, DMA would finish the current 
fragment before enter Pause State. 
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6.6.4.2.2 DMA FRAG WAIT 


Description: 


Field Name Type | Reset | Description 
Value 


i eao [szo [Resened — — —  — 
DMA FRAG WAIT — [15:0] 15'bO TT WR EGG With unit of AHB clock. 


6.6.4.2.3 REQ PENDO EN 


Description: 


Field Name Type | Reset | Description 
Value 
REQ PEND EN[31:0] | [31:0] | RW | 32'b0 | Requests Pending Enable. 
Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


6.6.4.2.4 REQ PENDi1 EN 


Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[63:32] | [31:0] | RW. | 32’b0 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to 
wakeup DMA, when MCU deep sleep; 


6.6.4.2.5 DMA_INT_RAW_STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA_INT_RAW_STATUS | [31:0] 32’b0 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 
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6.6.4.2.6 DMA INT. MASK STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA INT MASK STATUS | [31:0] 32'b0 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


6.6.4.2.7 DMA REQ STATUS 


Description: 


Field Name Type | Reset | Description 
Value 
DMA REQ STATUS [31:0] 32’b0 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


6.6.4.2.8 DMA EN STATUS 


Description: 


Field Name Type | Reset | Description 
Value 
DMA EN STATUS [31:0] 32'b0 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


6.6.4.2.9 DMA DEBUG STATUS 


Description: 


Field Name Type | Reset | Description 

ee H L 
TRIST [Reseed i 
[DMA BUSY — fie [RO [roo [DMABusyStus CS 
| mesg|Ro [ewo |Reeme O | 
[Sac HREADY [n7] |RO [tbt [Source Side HREADY status. — | 


[Dest HREADY |116] [RO | tot | Destination Side HREADY status — | 
O o falo [se [Reewd CS 
(VAN FSM STATUS |1281 [RO [soo |wamrswsmus —  — 1 
anc a STATUS |174] [RO | 2v0 | Source Side FSMstaus — 1 
IDEST FSM STATUS [180] RO Ta ] Destination Side FSM staus — 
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6.6.4.2.10 DMA_ARB_SEL_STATUS 


Field Name Type | Reset | Description 
Value 


[Bus [RO |2600 
CHN ARB SEL [5:0] [RO |6b0 | Channel Arbitrator Selection Status; 


6.6.4.2.11 STD CHN PAUSE 


Description: 


Field Name Type | Reset | Description 
pon tees V ASI 


CHN_PAUSE_STATUS zm 1'bO [S Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed 
after the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated 
as soon as CHN PAUSE changed. 


|. [ist] [RO | 15b0 | Reserved. | 


CHN PAUSE [0] RW |1b0 | Channel Pause Enable. 
0: Channel in active mode. 
1: Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 


6.6.4.2.12 STD CHN REQ 


Description: 


Field Name Type | Reset | Description 
l3 -——— 
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6.6.4.2.13 STD_CHN_CFG 


Description: 


Field Name Type | Reset | Description 
EU 


ERR_TYPE_STATUS PES 4'bO Error HE which would be cleared when 
"ERR. INT STATUS" cleared: 
4b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4’b1000 :Unalign Error Configure; 


[mene p 


AHB BURST SEL [16] RW |1b0 | AMBA Burst Select: 
1'bO : INCR8; 
1'b1 : INCR4; 


pC A514] RO |2b0 | Reserved. > | 


CHN_PRIORITY [13:12] | RW |2'b0 | Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


[ms [Ro [SR [Reewd ^  — 
[| [nO [reo | Reserved for Full DMAchannel — 
[irs [Ro [sw [Reewd ——  — — — ^ 
[Fay [Ro [reo | Reserved for Full DMAchannel — | 
[fet [m [sw [Reene SCS 


CHN_EN RW |1b0 Channel Enable: 
0 : Disable the channel. 
1: Enable the channel. 


6.6.4.2.14 STD CHN INT 


Description: 


Field Name Type | Reset | Description 
Value 


SET [sto [reseve | 
age 
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ea [0 [Rees — — — —] 
[es [wo m [Reserved — 


| [23:21] | 21] [RO |3b0 | bO | Reserved. si 


S CFG_ERR_INT_MASK_STATUS EI E [M error masked 
interrupt status. 


|. [ff] (RO |fbO | Reserved | 
|. [fl |RO [nbo | Reserved T | 


CHN BLKINT MASK STATUS [17] 1’b0 «ante! Block Masked 
FRAGMENT_INT_ MASK | [16] 1'bO Channel Fragment Masked 
pm interrupts status. 


|. [[f$33]]RO [sbo |Reseved.— | 
raw 


CHN CFG ERR INT RAW STATUS | [12] 1bO | Configuration error 
interrupts status. 


[uj [RO | [Resend — 
Bo joie pm Te —— 
[een BK WT Raw SAS [B [RO [mo [ekdoremerugrsuts. — 


FRAGMENT S 1'bO Fragment done Raw interrupt 
Ra RAW = status. 


si ro fea frema — 


"PETS CFG ERR INT EN ērā error interrupt 
enable. 


Hg [Ro [rw [Resened 1 
NSS ll NL RR 


CHN FRAGMENT INT. EN Fragment done interrupt 
enable. 


6.6.4.2.15 STD CHN SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


6.6.4.2.16 STD CHN DEST ADDR 
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Description: 


Field Name Type | Reset | Description 
Value 


CHN_DEST_ADDR | [31:0] Channel Destination Address 


6.6.4.2.17 STD_CHN_FRAG_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW | 2'bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 

DEST SIZE [29:28] | RW | 2'bx Destination AHB Size. 
2'b00 : Byte; 
2'b01.: Half Word 
2'b10 : Word 
2'b11 : Forbidden. 

SWT MODE [27:26] | RW | 2’bx Data Switch mode selection. 
2'b00 : ABCD -» ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 
2'b11 : ABCD => CDAB 


REQ MODE [25:24] | RW | 2'bx Reguest mode, For Standard DMA channel: 
2’b00 : Fragment; 
2'b01 : Block; 
2'b10: Forbidden in Standard DMA channel; 
2'b11 : Forbidden in Standard DMA channel; 


[23] RW | 1'bx Reserved for Full DMA channel "WRAP_SEL". 
DSS Un-available in Standard DMA channel. 

[22] RW | 1'bx Reserved for Full DMA channel "WRAP_EN". 
ed i Un-available in Standard DMA channel. 


ADDR_FIX_SEL [21] RW | 6’bx Selection of the side using Address Fixed 
mode. 
0: Address Fixed on Source. 
1 : Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 
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ADDR_FIX_EN [20] RW Address Fixed Enable: 
0 : Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 
Active High would make address fixed within 
the fragment, while "FRAG STEP" 
and "BLK STEP" would be applied to address 


after fragment done; 


[19] RW | 1'bx Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


o i Cr 


FRG_LEN [16:0] Fragment Length, with byte unit. (Max 128K-1 
bytes) 


6.6.4.2.18 STD_CHN_BLK_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


| em 


BLK_LEN [16:0] Block Length, with byte unit. (Max 128K-1 
bytes) 


6.6.4.2.19 FULL_CHN_PAUSE 


Description: 


Field Name Type | Reset | Description 
Value 
|. fermu (no [isto 


CHN PAUSE STATUS | [16] |RO |1'b0 | Channel Pause status. 
C NJ [nsu (no | t5b0 


CHN_PAUSE [0] RW |1b0 | Channel Pause Enable. 


0: Channel in active mode. 

1: Channel pause. 

Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 
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6.6.4.2.20 FULL CHN HEO 


Description: 


Field Name Type | Reset | Description 
sa -——OeÓÜ 


6.6.4.2.21 FULL_CHN_CFG 


Description: 


Field Name Type | Reset | Description 
TU CENA 


ERR_TYPE_STATUS TES 4'bO Error [T — which would be cleared when 
"ERR. INT STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


pi it (RO fso | —— 00000 | 


AHB BURST SEL [16] RW |1b0 | AMBA Burst Select: 
1'b0: INCR8 ; 
1'b1 : INCR4; 


pd SAI (RO [sbo |Resmed | 


CHN_PRIORITY [13:12] | RW |2'b0 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


ma (RO [sbo |Resered —— ^ | 


LLIST CFG VALID RW | 1'bO If "LLIST EN" asserted, active high indicates 
Link list configure valid. 
0 : Link list configure in-valid. DMA controller 
need obtain link list configure information by 
link list pointer. 
1 : link list configure information valid. DMA 
controller would continue to complete the node 
and clear this bit. 
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Note: Strongly recommend to observe only. 
Carefully writing to this bit, which may cause 
DMA crashed. If had to do so, pause this 
channel before changing. 


pd 5] [RO [sbo | Reseved | 


LLIST_EN [4] RW | 1'bO Link list Enable, only available for full DMA 
channel. 
0 : Disable the link list. 
1 : Enable the link list. 

[ B [Ro [sb [|Reewd — — 


CHN EN RW | 1'bO Channel Enable: 
0 : Disable the channel. 
1: Enable the channel. 


6.6.4.2.22 FULL CHN INT 


Description: 


Field Name Type | Reset | Description 
Value 


[G128 (RO [seo [reseve — — 


CHN CFG ERR INT CLR [28] Configuration error interrupt 
clear. 


CHN LLIST INT CLR [27] Link list done interrupt clear 


CHN TRSC INT CLR [26] Transaction done interrupt 
clear 


CHN BLK INT CLR Block done interrupt clear. 


CHN FRAGMENT INT. CLR Fragment done interrupt 
clear. 


aan [soo [Reseved — . 


CHN CFG ERR INT MASK STATUS | [20] 1'bO S error masked 
PRR SCAT ea i [eram n 
CHN LLIST INT MASK STATUS [19] 1bO | Channel Link list Masked 

Mi i RR RE M es 
CHN TRSCINT MASK STATUS [18] 1'bO Channel Transaction Masked 
CHN BLK INT MASK STATUS [17] 1’b0 Channel Block Masked 
FRAGMENT_INT_ MASK | [16] 1bO | Channel Fragment Masked 

pr interrupts status. 
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D na] 
] 


CHN CFG ERR INT RAW STATUS 12] Configuration error raw 
interrupts status. 


[ 
[ 
CHN_LLIST INT_RAW_STATUS [11] 1'b0 | Channel Link List interrupts 
status. 
[ 


Channel Transaction 


CHN TRSC INT RAW STATUS 


CHN BLK INT RAW STATUS 


CHN FRAGMENT. INT. RAW. STATUS 
[ 


9] 
8] 
7:5 
4] 
3] 


interrupts status. 


| 1b0 | Block done interrupt status. 


Fragment done Raw interrupt 
status 


Reserved 


Reserved. 
1'bO 
1'bO 
1'bO 
1'bO 
3'bO 
1'bO 


Configuration error interrupt 


CHN_CFG_ERR_INT_EN 
enable 


CHN_LLIST_INT_EN | |Link list done interrupt enable 


CHN_TRSC_INT_EN [2] RW Transaction done interrupt 
enable 


CHN_BLK_INT_EN Block done interrupt enable. 


CHN_FRAGMENT_INT_EN Fragment done interrupt 
enable. 


6.6.4.2.23 FULL_CHN_SRC_ADDR 


ia 
pa 
[RO | 


Description: 


Field Name Type | Reset | Description 
Value 


CHN_SRC_ADDR [31:0] Channel Source Address 


6.6.4.2.24 FULL_CHN_DEST_ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR | [31:0] Channel Destination Address 
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6.6.4.2.25 FULL_CHN_FRAG_LEN 


Description: 


Field Name Type | Reset i - f AG 
CO MEN 
SRC SIZE [31:30] | RW | 2’bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
DEST SIZE [29:28] Destination AHB Size. 
|| C 


2'b01 : Half Word 

2'b10 : Word 

2'b11 : Forbidden. 

Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 
2'b11 : ABCD => CDAB 
Request mode, For Full DMA channel: 
2'b00 : Fragment; 

2'b01 : Block; 

2'b10 : Transaction; 

2'b11 : Link List; 


i: of the side using Address wrap 


| 


mode. 

0 : Address wrap on Source. 

1: Address wrap on Destination. 

Only one side of a DMA channel can activate 
address-wrapping mode at a time. 

Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
"WRAP_START_ADDR” address when the 
current address matches 
"WRAP_END_ADDR” address: 

0 : Disable address wrap mode. 

1 : Enable address wrap | mode. 
^NRAP START ADDR" and 
"WRAP END ADDR" would be used to limit 
the address space of either Source or 


ADDR WRAP EN [22] 
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ADDR_FIX_SEL [21] RW | 6’bx Selection of the side using Address Fix mode. 
0: Address Fix on Source. 
1: Address Fix on Destination. 
Only one side of a DMA channel can activate 
address- Fix mode at a time. 

ADDR_FIX_EN [20] RW Address Fix Enable: 
0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within 
the fragment, while “FRAG_STEP” 
and "BLK STEP" would be applied to address 
after fragment done; 


LLIST_END [19] RW | 1'bx Link list end flag. Active only when “LLIST_EN” 
asserted. 


BLK_LEN_REC_H [18:17] | RW | 2’bx Block counter[16:15], update after each 
fragment done; 
Note: Normally configured to 2'b0. Only to be 
configured other value during state retention 
after wake up 


FRG_LEN [16:0] Fragment Length, with byte unit. (Max 128K-1 
bytes) 


6.6.4.2.26 FULL_CHN_BLK_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW | 15'bx | Block counter[14:0], update after each 
fragment done; 
Note: Normally configured to 15'bO. Only to be 
configured other value during state retention 
after wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 
bytes) 
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6.6.4.2.27 FULL CHN TRSC LEN 


Description: 


Field Name Type | Reset | Description 
ra oc ee 


TRSC_LEN Era] RW | 28'bx | Transaction AW WEE m with byte unit. (Max 
256M-1 bytes) 


6.6.4.2.28 FULL CHN TRSF STEP 


Description: 


Field Name Type | Reset | Description 

NENNEN NNNM 

DEST TRSF STEP [31:16] | RW | 16'bx | Channel Source side transfer step, with byte 

nee n x 

Channel destination side transfer step, with 
byte unit. 


6.6.4.2.29 FULL CHN WRAP PTR 


Description: 


Field Name Type | Reset | Description 
Cohen eee 


WRAP_PTR TA RW | 28'bx [T —— jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


6.6.4.2.30 FULL_CHN_WRAP_TO 


Description: 


Field Name Type | Reset | Description 
TUI NU 


WRAP TO or a RW | 28'bx PE jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 
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6.6.4.2.31 FULL_CHN_LLIST_PTR 


Description: 


Field Name Type | Reset | Description 
Value 


LLIST_PTR [31 :0] Link List pointer, aligned to 4 bytes. 


6.6.4.2.32 FULL_CHN_FRAG_STEP 


Description: 


Field Name Type | Reset | Description 

NENNEN 

DEST FRAG STEP [31:16] | RW | 16'bx | Channel Destination side transfer step. With 

Mii aa P e aada 
unit. 


6.6.4.2.33 FULL CHN SRC BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


Psa [Rw [sx [Reevd. —  — | 
CHN SRC BLK STEP | [27:0] Channel Source block step. With byte unit. 


6.6.4.2.34 FULL CHN DEST BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


|.  |[8H28]|RW |sox [Reserved S 


CHN DEST BLK STEP | [27:0] Channel Destination block step. With byte 
unit. 
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6.6.4.2.35 REQ1 CID 


Description: 


Field Name Type | Reset | Description 
Value 


er E en [eeo [resend 
REQ1_CID [O aed N — REQ1 Channel! Identified Number. 


6.7 General Purpose Timer 


Base Addr Range Addr Map Description 
0x4005_0000 ~ 0x4005_FFFF AON Timer (64KB) 


0x4022_0000 ~ 0x4022_FFFF AP Timer0 (64KB) 
0x4033_0000 ~ 0x4033_FFFF AP Timer1 (64KB) 
0x4034 0000 ~ 0x4034 FFFF AP Timer2 (64KB) 


6.7.1 Overview 


The module includes three general-purpose asynchronous timers. AP Timer0 instant 2 
timers which generate int req ap tmrO and int req ap tmr, AP Timer1 instant 2 
timers which generate int req ap tmr2 and int req ap tmr3, AP Timer2 instant 1 
32K timer which generate int req ap. tmr4. 


6.7.2 Features 

32-bit decreasing counter 

Support one-time mode and period mode 

Support configurable counting value 

Can be used as wakeup source during deep sleep 

Support single read : no need to double read when reading counter value 


Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


6.7.3 Signal Description 
Null 
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6.7.4 


6.7.4.1 


V.0.2 


Function Description 

tmrfull_top provides three general-purpose timers. Timer 0/1/2’s frequency is 
independent; generally it is 32.768KHz RTC clock, or other clock such as 26MHz. The 
frequency determines its frequency, if it's 32.768KHz, the precision is 30.5us. If is 
26MHz, the precision is 38.461ns. These three timers can be controlled 
independently. 


Each asynchronous Timers 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 
modes: one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software 
clears it by writing corresponding clear bit. The counter also stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. Then counter goes back to setting 
value again, and continues to decrease from setting value. The interrupt will hold until 
software clears it by writing corresponding clear bit. 


If trigging clock is RTC clock, these two timers can be used to wake up system during 
deep sleep. 


For RTC clock triggered timer, since the frequency of clk rtc is much slower than that 
of PCLK, there are three issues in the r1p0 version of timer, the solution also list here: 


> Double read to read counter value: in rip0, counter value belongs to clk rtc 
domain, but it connect to PCLK directly, so when read the counter value, 
metastable state may occur, and the read result is wrong. In r1p0, double read is 
utilized to solve the problem. It read the counter value for two times(double read), 
if the two result is same, no metastable state is occurred, if they are different, 
metastable may be occurred so software should discard the read result and 
double read again until the results is same. So we can see that double read solve 
the problem of metastable at the cost of increasing software complexity. 
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Read 
start 


Read counter value 


Y 


Read counter value 


Figure 6-19 


Read finish 


Double read flow 


> Solution to double read: In r2p0, a 32bit counter named tmr cnt shdw is used 
to solve this problem. It is in PCLK domain and once the tmr cnt value (clk rtc) 
changes; it will also follow the change. Just as its name, it is the shadow of 
tmr cnt value which reflect the tmr cnt value accurately. Since it is in PCLK, 
metastable state can be avoided. In the case of deep sleep. PCLK is closed, 
tmr cnt shdw also stop following. Once PCLK is open, it quickly updates its 
value in 3 PCLK cycle. Figure 6-20 is the diagram of this solution. Figure 6-21 is 
the waveform of the updating process. Figure 6-22 illustrates the updating 
process when PCLK is closed. 


PCLK domain 


clk rtc domain 


tmr cnt shdw me 


(- 


double sync 


tmr_cnt_value 


tmr_cnt_upd 


Figure 6-20 


Principle of tmr_cnt_shdw 
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clk rtc 


tmr cnt value | 55 54 23 


tmr cnt upd 


PCLK | 


tmr cnt upd syncd 


tmr cnt shdw ( 55 f 54 | 53 ) 


Reguirement: 
tmr cnt value should be stable before the first load(Synthesis at 26M) 


Figure 6-21 waveform of tmr cnt shdw (PCLK open) 


clk rtc 


tmr cnt value ( 55 54 53 ) 


tmr_cnt_upd 


PCLK | PCLK close 


tmr_cnt_upd_syncd 


tmr cnt shdw | 55 | 53 ) 


Figure 6-22 waveform of tmr cnt shdw (PCLK close) 


> Check busy bit before any load: in r1p0, one bit signal tmr Id reg is used to 
record the load operation. When there is a load, tmr Id reg will toggle (0-21 or 
1->0) which indicate a new load is taken place. However, tmr Id reg should hold 
this value until the load value is successfully loaded into counter which belongs to 
CIK rtc. If not, tmr Id reg will toggle back to original status which forms a narrow 
pulse that cannot be sampled by CIK rtc. That is to say, clk rtc will not know a 
new load is happen. To avoid this problem, a busy bit named tmr Id busy is 
provided to indicate that timer is now busy with loading; further loading should not 
happen in this period. So this method confines the software by not allowing 
loading when tmr. Id busy is 1. Figure 6-23 demonstrates that when tmr Id busy 
is 1, no load is permitted. 
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apb_wr_ld 


tmr_ld_reg 


tmr_ld_busy 
clk_rtc 
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tmr_ld_value ( 0 55 ) 


| load forbidden 


tmr cnt value ( 00 55 ) 


Figure 6-23 Check busy bit 


> Solution to check busy bit: In rioù. 1-bit signal tmr Id. reg is used to record the 


load status, if multiple load occurs in a short time, it may miss the status. 
Therefore, a 8-bit signal tmr_Id_idx in PCLK domain is used here to solve the 
problem. Whenever software write the tmr_ld_value, tmr_ld_idx increase 1 to 
indicate that a new load is taken place. In clk_rtc domain, there is also 8-bit signal 
named tmr_ld_idx_shdw_rtc, which is the shadow of tmr Id idx in clk rtc domain. 
When a new load happen, tmr Id idx and tmr Id idx shdw are different, then 
tmr ld idx shdw and tmr cnt value will update at the same time. Figure 6-24 is 
the circuit diagram, Figure 6-25 is the waveform of single load, from which we can 
see that maximum delay between tmr ld value and tmr cnt value is 5 cIk rtc 
delays. Figure 6-26 is the waveform of multiple loads, notice that we no longer 
check tmr Id busy, instead, we have multiple loads in a short time and the last 
load value (77) is loaded. 
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PCLK domain clk rtc domain 


tmr ld idx 


JE 


tmr ld idx shdw rtc 


sig. sync 


tmr ld value 


T 


tmr cnt value 


Figure 6-24 Solution of multiple load 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 


tmr ld idx upd 


tmr ld idx upd syncd 


clk rtc Á Á Á Á A 


tmr_cnt_value | 00 L 55 


Maximum delay is5 clk_rtc 


Figure 6-25 Single load 
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PCLK | 


apb_wr_ld 


tmr ld value ( 0 [55] 66] TI 


tmr ld idx upd 


tmr ld idx upd syncd 


clk rtc Á Á Á Á A 
tmr_cnt_value | 00 | TI 76 | 75 ) 


Last load value(77) is loaded into tmr cnt value 


Figure 6-26 Multiple load 


» Waiting before read counter value: In software, write and then read is 
commonly used to check whether a register is written correctly. However, when 
this method is used in timer, more attention should be paid. Because the load 
need 3 clk rtc to finish, read value before that is illegal. Furthermore, there is no 
signal to indicate load is finish. Software has to count 3 clk rtc by itself or wait 1 
CIK rtc after tmr Id busy change to 0. 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 ) 


tmr_ld_reg 


tmr_ld_busy 


clk_rtc 


tmr cnt value ( O0(old value) 55(new value) ) 


Figure 6-27 Wait 3 cycle to get new value 


> Solution to Waiting: The solution is based on the knowledge that before load is 
done, we can use tmr ld value for read, and after load is done we can use 
tmr cnt shdw. To determine when the load is done, we sync 
tmr Id idx shdw rtc back to PCLK domain, and the synced signal is 
tmr ld idx shdw pclk. If tmr Id idx shdw pclk is equal to tmr Id idx, current 
load is done (tmr. loading = 0). This method works in the case of PCLK closed or 
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auto-gated. After PCLK is open again, tmr Id idx shdw pclk can quickly sample 
the tmr Id idx shdw rtc and tmr loading is updated. This only needs three 
PCLK. Usually software read happens after that period of time, so the read result 
is accurate. In Figure 6-29, the signal synchronization circuit using shadow 
mechanism circuit is not showed for simplicity. 


tmr loading 


tmr cnt shdw 


m tmr cnt read 


tmr ld value 


Figure 6-28 Solution to wait certain time 


PCLK domain l clk rtc domain 
| 
mM ik show pelt << 
| 
| 
tmr_loading a | 
<- = l 
-4— | 
| 
| 
| 
tmr_ld_idx | >| — —» tmr_ld_idx_shdw_rtc 
| 
| 
| 
tmr_ld_value i » — tmr_cnt_value 
| 
| 


Figure 6-29 Waveform of tmr_loading 
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6.7.5 Control Registers 


6.7.5.1 Memory map 
ARM base address: 


Timer0: 


Offset TT 
Description 
Address 


0x0000 TIMERO LOAD Timer0 load value 
ox0004 | TMERO VALUE 


0x0008 TIMERO CTL Timer0 control registers(add tmr new) 
0x000C | TIMERO INT 


0x0010 TIMERO CNT RD TimerO counter value for read(new 
added) 


Timer: 


[M [oe 
Address 


0x0030 TIMER1 CNT RD Timer1 counter value for read(new 
added) 


Timer2: 


Offset Description 
Address R 


0x0040 TIMER2_LOAD Timer2 load value 


0x0044 TIMER2_VALUE Timer2 counter value(add tmr_new) 
0x0048 TIMER2_CTL Timer2 control registers 
0x004C TIMER2_INT Timer2 interrupt(add tmr_new) 
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6.7.5.2 Register Descriptions 


6.7.5.2.1 TIMERO_LOAD 


Description: Timer0 load value 


BINENEIEJEIEAEIERERERERERETREREREAES 


timerO load 


Type RW 


[Reset |0 | o | o | o | o oo ooo oo [eed yo | 
EREE K ta ea seo RH HE9 


timerO load 


Type RW 


Im N NB N 
[Reset | s jo jojogjojojojoj|o | (NS lelo]. 
[Field Name | Bit RW | Reset Value [Description — | 


timerO load [31:0] RW 32'h0 Timer0 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
each counting start number. 


6.7.5.2.2 TIMERO_VALUE 


Description: TimerO counter value 


EINEREXEREREAEREJERERESERETREIEREAES 
LINMNNENN E "OG NN 


timerO value 
Type D Ci 


EEE EEE FR e 88 L IQ 


timerO value 
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[FieldName [Bi [RW [ResetValue |Description — | 


timerO value [31:0] 32'h0 TimerO counter value 

This read-only register 
indicates current counter 
value. 

It’s not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to 
read this value, like system 
timer. 


6.7.5.2.3 TIMERO_CTL (add tmr_new) 


Description: TimerO control registers 


Le [spo [2 [2 [2 25 [2s [ 22 [22 | z [5 [ s | s [s TR 


Reserved 


Type 


Time | timer | timer 
Reserved 0 ru 0m Reserved 
n ode 


| Type | 


[31:9] 23'h0 Reserved 
timerü new [8] RW 1'hO TimerO version 

0: timer use old behavior, this 
is for backward compatibility. 
1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 
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When timerO_new=1, software 

must not check checking busy 

bit. Busy bit cannot be used 

when timerO_new=1. 
timerO_run TimerO open bit 


0: timer stops 
1:timer runs 
timerO_mode TimerO mode select 
0: one-time mode 
1: period mode 
Reserved 


6.7.5.2.4 TIMERO INT 


Description: Timer0 interrupt 


Lee [sro po [2 [2 [25 [2s [2 | 5 2 [2 [8 | [8 | v [ 56. 


Reserved 


Type 


ts 
| Type | RO Ro [wo[mno|no | n | 
| Reset | 0 | 0 | 0 |0 |0 (o |0 |0 co : T « T «1 «1 + 


Field Name p [ii Default Value 


[31:5] 27'h0 Reserved 
timerO Id bus | [4] «o 1'hO TimerO load busy status 
y 0: Timer is ready for new 
loading 
1: Last loading is not 
completed 


Software must not load new 
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value when this bit is busy, 
that is, this bit should be 
checked before any new 
loading. 

This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us 
- 92us. 


timerO int clr 


Timer0 Interrupt clear 
Write 1 to this bit to clear 
interrupt 


timerO int ma 
sk sts 


TimerO interrupt masked 
status 


timerO int raw 
_sts 


Timer0 interrupt raw status 


timerO int en 


6.7.5.2.5 TIMERO CNT RD (New added) 


Description: TimerO counter value for read 


Timer0 interrupt enable 


BINENEXEREREZE3ERERERERERETREIE T 


timerO cnt rd 


Type 


KB EO EEN RAINERS 


timerO_ cnt_rd 


Type 


Field Name |Bit | RW | Reset Value 


timerO_cnt_rd | [31:0] a 32'h0 


TimerO counter value for read. 
Only valid when tmr_new = 1. 

If tmr_new = 0, don't read this 
register. 


This read-only register 
indicates current counter 


V.0.2 Spreadtrum Communications, Inc., V02  Spreadtrum Communications, Inc., Confidential and Proprietary ^ 269o0f1498 and Proprietary 269 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 
[Field Name [Bt [RW [ResetVaue [Description 


value. 

The advantage of this register 
is software can read the 
counter value immediately 
after load, without waiting for 
the load done. Also, software 
just needs to read once 
instead of double read. 


6.7.5.2.6 TIMER1_LOAD 
Description: Timer1 load value 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | timer1 load 


Type RW 


T a 8 S 
Reset Ree eee ED). WEES ERE EES 
E XECSECHECHETHEOHE SERRE e eae 


timerí load 


Type RW 


[Field Name [Bit — [RW [Reset Value |Description —— | 
timer1 load [31:0] RW 32'h0 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 
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Description: Timer1 counter value 


SC9830A Device Specification 


Le [spo [2 [o : | s | [4 [2 [s ] e| | v KTM 


timer value 


Type 


ICE ECRIRE RC CURRERE ERR ER SR EKS NE 


timer value 


Type 


| s | 
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6.7.5.2.8 TIMER1_CTL(add tmr_new) 


Description: Timer1 control registers 


0x0028 Timer1 control register (Reset 0x0000 0000) TIMER1 CTL 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | v9 | te | (7 | 16- 


Reserved 


Type 


[ORC] 
KS | 
IRR ECRIRE REESE REOR TORIS EC ER D RISE IRR IER REST 


Time 
Time | Time 
rn 
Reserved rtr Reserved 
mod 
un 
e 


M 


Field Name pU. ue iL Default Value 


Reserved 

Timer. new Timer1 version 
0: timer use old behavior, this 
is for backward compatibility. 
1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 
When timer1_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer1_new=1. 


timer1 run Timer1 open bit 
0: timer stops 
1: timer runs 
timeri mode Timer1 mode select 
0: one-time mode 
1: period mode 
Reserved 
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6.7.5.2.9 TIMER1_INT 


Description: Timer1 interrupt 


Fm [spo [2 [2s [or [25 [2s | 2 [s [2 i [s | 9 [5s TR 


Reserved 


Type 


ie. 


| Type | 


Reserved 

timeri_ld_bus Timer1 load busy status 

y 0: Timer is ready for new loading 
1: Last loading is not completed 


Software must not load new value when 
this bit is busy, that is, this bit should be 
checked before any new loading. 
This bit is set after a new loading, and lasts 
two or three RTC clock cycles, about 60us 
- 92us. 

timer1_int_clr Timer1 Interrupt clear 
Write 1 to this bit to clear interrupt 

timer1_int_ma Timer1 interrupt masked status 

sk sts 

timer1 int raw Timer) interrupt raw status 

_sts 

timer1_int_en Timer) interrupt enable 
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6.7.5.2.10 TIMER1_CNT_RD(New added) 


Description: Timer1 counter value for read 


e Taa Taa Ta s | 8 | 3] | e] T 


timerí cnt rd 


L'INNENERENEREKRERERERERKRENERKNKNEN 
ECHEZESERENERERERERERERERENERENERNKN 


timer cnt rd 
Type 


mer ens |81 [Ro — [32m 


6.7.5.2.11 TIMER2 LOAD 


Description: Timer2 load value 


EINEREXEREREAERERERERESERETREIERERES 
Fame | ms NN 


Timer2_load 
tee | ae N] 


Timer2_load 
Type 


Timer2_load [31:0] 32'h0 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 
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6.7.5.2.12 TIMER2_VALUE 


Description: Timer2 counter value 


Ten [spo 2 [2 [ or 2s [2 [ 2 [3 [2 4 [s | e [s TR 


timer2 value 
nps TC 
[Reset | o TTT 
| Bi [35 | 14 | 13 | t2 | t1 | 10 | 9 | 8 | 7 | 6 | 5 [4 | 3 |2 |t | 0| 


Timer2 value 


Type 


timer2 value | [31:0] 32'h0 Timer2 counter value 
This read-only register indicates current counter 
value. 
It's not recommended to read this register in 
normal usage. 
Because the counter is in different clock domain 
with APB, software needs use double-reading 
method to read this value, like system timer. 


6.7.5.2.13 TIMER2_CTL(add tmr_new) 


Description: Timer2 control registers 


Pen [sco [2 [2 [2 [25 2s [ 2s [22 | e [5 [ s | s [s TR 


Reserved 


Time 
i Time 
Reserved jj r2_r Reserved 
RW 


S P 
ccs ]ERENENENENENER |. |. TV 
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Reserved 

Timer2 new Timer2 version 
0: timer use old behavior, this 
is for backward compatibility. 
1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 
When timer2_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer2 new-1. 

Timer2 run Timer2 open bit 
0: timer stops 
1: timer runs 

Timer2 mode Timer2 mode select 
0: one-time mode 
1: period mode 
Reserved 


6.7.5.2.14 TIMER2 INT 


Description: Timer2 interrupt 


Per [sro poo [2 [2 [25 [s [2 | 5 2 [2 [s | [8 v [ 6. 


Reserved 


Type 


- — B 


ts 
| Type | EJESESEJ 
S GG 
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Reserved 

Timer2_ld_bus Timer2 load busy status 

y 0: Timer is ready for new loading 
1: Last loading is not completed 


Software must not load new value when 
this bit is busy, that is, this bit should be 
checked before any new loading. 


This bit is set after a new loading, and lasts 
two or three counting clock cycles. 
Timer2_int_clr Timer2 Interrupt clear 
Write 2 to this bit to clear interrupt 
Timer2_int_ma Timer2 interrupt masked status 
sk_sts 
Timer2_int_ra Timer2 interrupt raw status 
w_sts 
Timer2_int_en Timer2 interrupt enable 


6.7.5.2.15 TIMER2_CNT_RD(New added) 


Description: Timer2 counter value for read 


Pen [spo 2 [s | m 2 [os | s [s |o ] à [o | s e [| v [ v6] 


Timer2 cnt rd 


Type 


| CNN 9 — 5 0  l | 
Reset | o | og 6 -ENRERERERERBEREREBERBERERER 
| B [15 | 14 | t ija jaja j 8 | z eļs als 2 to 


Timer2 cnt rd 


Type 


Timer emra |8107 — [Ro fezo 
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6.7.6 


6.7.6.1 


V.0.2 


Application Notes 


RTC Clock Trigged Timers 


When software uses RTC clock trigged timer, it should set tmr_eb bit and tmr_rtc_eb 
bit in global control register. 


Before opening timerO run or timer1_run, software should configure all control 
registers — timerO load or timer load, timerO mode or timeri mode, timerO int en 
or timer1 int en, timerO new or timeri new. 


Then timerO run or timer run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by 
reading timerO int mask sts or timer int mask sts, and can clear interrupt by 
writing 1 to timerO int clr or timer1 int clr. 


When software completes using RTC clock trigged timer, it should disable timerO run 
or timer1_run firstly, then it disable tmr rtc eb and tmr. eb in global control registers. 


Its IMPORTANT that there are 3-5 RTC clock cycles delay from setting timerO load 
or timer1 load to counter setting success, that is, if N is configured in timerO load or 
timerl load, real counting number is N+3 or N+4 or N+5. 


When timerO new or timer1 new = 0, software must check timerO Id busy or 
timerl ld busy before loading. 


When timerO new or timer1 new =1, software need not check timerO Id busy or 
timeri ld busy. Loading is permitted at any time. Furthermore, software Must not 
check timerO Id busy or timer1 ld busy.Since timerO Id busy or timeri Id busy 
cannot be used when timerO new or timer1 new -1.timerO ld busy or 
timer1 ld busy may stay at 1 all the time. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 
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6.7.7 


6.7.8 


6.8 


6.8.1 


V.0.2 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


Implementations 
Logic in clk_rtc domain should be synthesized at least 26M. 


When tmr_cnt_value change, it will be sampled to tmr_cnt_shdw after 3 PCLK. So 
tmr_cnt_value must be stable before that. For safety, we require that all logic in clk_rtc 
domain should be synthesized at 26M. 


Future Improvements 


6 If the timer is RTC clock triggered, and tmr_new=0, there are 3-5 RTC clock 
cycles delay from setting timerO load or timer1_load to counter setting success 
because of different clock domains and usage of feedback. 


€ ln current design, when PCLK is closed, timerO cnt rd and timer1 cnt rd is not 
accurate. That is because the counter for waiting 3 clk rtc is stopped when PCLK 
is closed. So the design cannot count how much time is used. 


@ Thetmr ld idx only have 8 bits, can be longer to be more robust for high speed 
system. 


Watchdog Timer 


Base Addr Range Addr Map Description 


0x4029 0000 - 0x4029 FFFF AP WDG (64K) 
0x4031 0000 - 0x4031 FFFF CA7 WDG (64K) 


Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can 
be used to issue system reset. 
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6.8.2 


6.8.3 


V.0.2 


Features 

RTC-clock trigged 

32-bit decreasing timer 

Support 32-bit timer value loading 

Support reset mode for watchdog function 

Support interrupt mode for debug function and timer function 

Support combined mode: first generate interrupt, and then generate reset. 
Support single read : no need to double read when reading counter value 
Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


Function Description 
After hardware reset, watchdog timer is 32'hFFFF. FFFF. 


And after enabled, watchdog timer decreases from the reset value or from 
software-loading value. 


The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


For combined mode, it can be considered as the combination of reset mode and interrupt 
mode. Interrupt will be generated first if software doesn't feed wdg. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, 
then wdg reset will be generated finally when wdg cnt decease to 0 which reboots the 
entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 
the timer is loaded before it decreases to 0. 
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Reset mode is used as normal watchdog function. And interrupt mode is used as debug 
mode or as a generic periodic timer. 


6.8.4 Control Registers 


6.8.4.1 Memory map 


Offset — 
Description 
Address 
0x0000 WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x0004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
DX 05 rst en) 


0x000C WDG INT CLR | Watchdog interrupt clear(add wdg rst clr) | interrupt clear(add wdg rst clr) 


0x0010 WDG INT RAW Watchdog interrupt raw status(add 
as. | rst_raw) 


0x0014 WDG_INT_MASK | Watchdog interrupt masked status | interrupt masked status 


0x0018 WDG_CNT_LOW Low 16 bit of watchdog counter value 
0x001C WDG_CNT_HIGH High16 bit of watchdog counter value 
0x0020 WDG_LOCK Watchdog lock 


0x0024 WDG_CNT_RD_LOW Low 16 bit of watchdog counter value for 
read(new added) 

0x0028 WDG_CNT_RD_HIGH High 16 bit of watchdog counter value for 
read(new added) 

0x002C WDG_IRQVALUE_LOW | Low 16 bit of watchdog irq value(new 
added) 


0x0030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value(new 
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6.8.4.2 Register Descriptions 


6.8.4.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 


Cer [sro po [2 [2r [25 [2s [2n [2 [ 2 [2 | s | | e [  [ se. 


Reserved 


Type 


[KEEL 
L3 (| 
Bt ECT TCR DECOR CES ER S RE EE LE IE 


wdg load low 


Type RW 


EZ ES EAU EE ESBE S BN ESENE) 
[Field Name |Bit |RW | Reset Value |Description —— 


16'h0 Reserved 
wdg_load_low 16 hFFFF wdg_load_low: low 16 bit of watchdog timer 
load value. 
Wdg_load_high: high 16 bit of watchdog 
timer load value. 
wdg_load_low and wdg_load high are 
used together. 


Software should write wdg_load_high firstly, 
and then write wdg_load_low, because 
writing wdg_load_low can trig loading both 
wdg load low | and wdg load high to 
watchdog counter, and writing 
wdg load high cannot trig this event. So 
software must guarantee wdg load high is 
ready when writing wdg load low. 


In reset mode, software should load new 
value before timer decrease to 0. 

In interrupt mode, this value is counting start 
number. 

The default value is about 8 seconds. 
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6.8.4.2.2 A WDG LOAD HIGH 
Description: High 16 bit of watchdog load value 


Fm [scs 2 [2s [2s [2s | 2s [2 | 22 s | | e [s [ 7 [ v6] 
ass RAO] 


Reserved 


[KN ECE 
L3 J] 
| B [15 14 | t | rz ] t | 9 9 j a j| v j ej oj a|3,|2,1jo0 


wdg load high 
Type 


[o ow  WMNÜN 
L'JERERERENEREREREREREREREREZNKSENEN 
[si faw Tres vate [Resin 0007 


[31:16] 16'h0 Reserved 
wdg_load_high | [15:0] 16'h0003 See wdg_load_low description 


6.8.4.2.3 WDG_CTRL (add wdg_new wdg_rst_en) 


Description: Watchdog control 


Ten [spo 2 [2 [ 2 25 2s [ 2 [22 [2  & [0 | s [s TR 
C HN 


Reserved 


Reserved 


Type 


[31:4] | RO | 28'h0 Reserved 
wdg rst en | [3] RW |1h0 Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 
In reset mode and combined mode, this bit 
should be 1 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 283 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC9830A Device Specification 
[FieldName [Bi [RW [Default Value |Description 


ial [2] RW f Watchdog version 

0: watchdog use old behavior, this is for 
backward compatibility. 
1: watchdog uses new behavior, such as multiple 
loads without checking busy bit, only need to 
read once to get timer counter value. 

wdg_run [1] RW Watchdog counter open: 
0: counter stops. 1: counter runs. 

wdg_irg_en | [0] RW Watchdog interrupt enable bit 
0: interrupt is disabled 
1: interrupt is enabled 
In interrupt mode and combined mode, this bit 
should be 1 


6.8.4.2.4 — WDG INT CLR(add wdg rst clr) 


Description: Watchdog interrupt clear 


Per [sro po [2 [2 25 [2s [2n [2 [2 [2 [8 | e [| e | v [ 6. 


Reserved 


Type 


| Type | 


Ls ]ENENENENENENENENENENENEN ENERO 
jects [alt a Description 


Reserved 

wdg rst clr Watchdog reset clear 
Write 1 to this bit to clear reset 
Read this bit always get 0. 
Reserved 

wdg int clr Watchdog interrupt clear 
Write 1 to this bit to clear interrupt 
Read this bit always get 0. 
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6.8.4.2.5 — WDG INT RAW(add wdg rst raw) 


Description: Watchdog interrupt raw status 


Lm [spo 2 [2 [22s [2s [22 [3 | 2 [  [ | e [s | 7 ] v9] 


Reserved 


Type 


K T 
L3 J] 
| Bt (ss 14 ts 12 | t | vo j| 9 j| 8 | v | e jo | à |3 2 |i | o 


wdg wdg wdg 
Reserved ld | rst. Reserved int. 
bus raw raw 


L'IENERERENERKENERERKENERKRENERKNENEN 


Field Name Bit — |RW | Default Value | Description 


Reserved 
wdg ld bus Watchdog load busy status 


y 0: Watchdog is ready for new loading 
1: Last loading is not completed 


Software must not load new value when this bit 
is busy, that is, this bit should be checked before 
any new loading. 
This bit is set after a new loading, and lasts two 
or three RTC clock cycles, about 60us - 92us. 
wdg rst ra Watchdog reset raw status. Watch dog reset 
W cannot clear this raw status, so it can be used to 
judge if or not system rebooting comes from 
watchdog reset. Write wdg_rst_clr can clear this 
raw status. 
Reserved 
wdg_int_ra Watchdog interrupt raw status. Watch dog reset 
W cannot clear this raw status. Write wdg_int_clr 
can clear this raw status. 
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6.8.4.2.6 WDG_INT_MASK 


Description: Watchdog interrupt mask status 


Lm [spo 2 [2 [os [es | 2s [2 | e n [3 | e | 7 [ v6] 
Dame 00 RA] 


Reserved 


[oo a T 
L3 J] 
| Bt [ts | 14 r2 | 12 | t | v0 | 9 |e | v je j s |j a |3|2| 1,0 


wdg 
Reserved 


| Type | 


Ee EM 
[m faw Tan vate Desin 0007 


[31:1] 31'h0 Reserved 
wdg_int_mask | [0] 1'hO Watchdog interrupt masked 
status 


6.8.4.2.7 | WDG CNT LOW 


Description: Low 16 bit of watchdog counter value 


Lec [spo [2 [2 [2 25 [25 [22 [22 [2 [0 | e [e | v | ve ] 
[iene [TD DD nD SD 


Reserved 
mes | S S i i | 
L3 71-7 C pedes] q8 
| Bi [is | 14 | 133 | t2 ( v | 10 | 9 | 8 | 7 | 6 | 5 [ 4 | 3 | 2 | tj 0 


wdg cnt low 


Type 


KDE RES RENE A Els 


[31:16] RO 16'h0 Reserved 
wdg_cnt_low [15:0] RO 16 hFFFF wdg_cnt_low: Low 16 bit of 
watchdog timer counter value. 
wdg_cnt_high: High 16 bit of 
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[FieldName [Bi [Rw [ResetValue [Description — | 


watchdog timer counter value. 
wdg cnt low and 
wdg cnt high are used 
together. 

This read-only register 
indicates current counter 
value. 

Its not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to 
read this value, like system 
timer. 


6.8.4.2.8 WDG_CNT_HIGH 
Description: High 16 bit of watchdog counter value 


0x001C High 16bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_HIGH 


| Bit | 31_| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L3. — — |— ) | |  . | 


Reserved 
Type 


| RE ECE SIEM S AN 
K C] 
| B [15 aa | 3 | iz m j oj 9 j a j z jejoja|3|2,1jo0 


wdg cnt high 


Type 


Lee ee KA ESSET EL ERE E ESSERI [EE P ES ESI FE 


[31:16] RO 16'h0 Reserved 
wdg_cnt_high | [15:0] RO 16 hFFFF See wdg_cnt_low description. 
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6.8.4.2.9 WDG_LOCK 


Description: Watchdog lock control 


Per [sro poo [2 2r [25 [2s [2 [2 2 [2 [s | [8 | v [ 6. 


Reserved 


Type 


[RE] 
L3 V] 
0 EREE K EU EORR lere ks ahe] SE) 


wdg lock 


Type RW 


Field Name | Bit — |R/W | Reset Value 


RO 16'h0 Reserved 
wdg lock RW 16'h0 Watchdog lock control 

Write 16'hE551 to this register to unlock 
watchdog. 
Write other value to this register to lock 
watchdog 
If reading this register, bit-O is lock status, 
and other bits are reserved. 
If watchdog is locked, all control registers 
cannot be written by software. 
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6.8.4.2.10 WDG_CNT_RD_LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG_CNT_RD_LOW 
0x0000_FFFF) 


| Bi | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | T8 | (7 | 16 | 


Reserved 


Type 


| TTT 
L3 CC] 
REC EE Eee eee eee 


wdg_cnt_rd_low 


Type 


| nece R E [ERE 6 S EZ BSB ES e E RES ERES 
SH E —— 


[31:16] 16'h0 Reserved 
wdg_cnt_rd_lo | [15:0] 16'hFFFF wdg cnt rd low: Low 16 bit of 
W watchdog timer counter value 
for read. 


wdg_cnt_rd_high: High 16 bit 
of watchdog timer counter 
value for read. 
wdg_cnt_rd_low and 
wdg_cnt_rd_high are used 
together. 


This read-only register 
indicates current counter 
value. 

Read once can get watchdog 
counter value. No need to 
double read this reg. 


Refer to timer’s 
TIMERO_CNT_RD or 
TIMER1_CNT_RD 
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6.8.4.2.11 WDG_CNT_RD_HIGH (new added) 


Description: High 16 bit of watchdog counter value for read 


SC9830A Device Specification 


High 16bit of watchdog counter value for read (Reset 
0x0028 WDG_CNT_RD_HIGH 
0x0000_FFFF) 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
L 


Reserved 


r 9 —— —— — 
L'JNNERENERENENKNEENERENERENERNKNKENKE 
RINESERENRERERERERENEARERERENERENENKEE 


wdg cnt rd high 
Type 


9 NN OUO 
Cee sepe ee ee le E RSI KS 
[m [mw Tess Tas —— 


[31:16] 16'h0 Reserved 
wdg_cnt_rd_high | [15:0] 16'hFFFF Refer to wdg cnt rd low 


6.8.4.2.12 — WDG IRGVALUE LOW (new added) 


Description: Low 16 bit of watchdog irq value 


WDG IRQVALUE LO 
0x002C Low 16 bit of watchdog irq value (Reset 0x0000 0000) 


Car [a [oe se De se ee EKK 
[Name | ee 


Reserved 
mes | 8 | 
pest | | 18] T seed es ee T ede 
| Bi [is | 14 | 13 | t2 ( v | 10 | 9 | 8 | 7 | 6 | 5 [4 | 3 | 2 |t jo 


wdg irqvalue low 


Type 


RO 16'h0 Reserved 
wdg_irgvalue RW | 16'h0000 wdg  irgvalue low: Low 16 bit of watchdog 
| irqvalue. 
wdg irgvalue_high: High 16 bit of watchdog 
irqvalue. 
wdg  irqvalue low and wdg  irqvalue high 
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[FieldName [Bit [RW [Reset Value |Description — ^ | 


are used together. 

Its useful in interrupt mode and combined 
mode. When wdg cnt equal watchdog 
irqvalue, an interrupt is generated. 

Default value of watchdog  irqvalue is 
32'h0003 0000, corresponds to 6 seconds, 
which means reset will occur after irg is 1 for 6 
seconds. 


6.8.4.2.13 WDG_IRQVALUE_HIGH(new added) 
Description: High 16 bit of watchdog irq value 


WDG IRQVALUE HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000 0003) 


H 
| Bit [1| 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 


Reserved 
Type 


T 
L3 C] 
| B [15 14 | ts | iz j| t ES j| yz jejsoja|3|2,1jo0 
Lane | — twat rch O 


wdg irqvalue high 


Type RW 


| NN 
L'JERKRERENERERERERERERKERERENENENEN 
[Field Name [Bi [RW [Reset Value [Description — — 


16'h0 Reserved 
wdg_irgvalue 16'h0003 wdg  irgvalue low: Low 16 bit of watchdog 
. high irqvalue. 
wdg  irqvalue high: High 16 bit of watchdog 
irqvalue. 
wdg  irqvalue low and wdg  irqvalue high 
are used together, which means reset will occur 
after irq is 1 for 6 seconds. 
Its useful in interrupt mode and combined 
mode. When wdg cnt equal watchdog 
irqvalue, an interrupt is generated. 
Default value of watchdog  irqvalue is 
32'h0003 0000, corresponds to 6 seconds. 
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6.8.5 


V.0.2 


Application Notes 


When software uses watchdog, it should set wdg_eb bit and wdg_rtc_eb bit in global 
control register, and also should guarantee arch_rtc_eb is set. 


Before configuring watchdog, software should write 16 hE551 to wdg lock to unlock 
watchdog. 


Then Software configures all control registers — wdg_load_low, wdg_load_high, 
wdg_irgvalue_low, wdg_irqvalue_high, wdg_mode and wdg_new. 


IMPORTANT: wdg_load_high should always be configured before writing wdg_load_low. 


Then wdg_run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'"hFFFF_FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 

After receiving interrupt, software can check interrupt status by reading wdg_int_mask, 
and can clear interrupt by writing 1 to wdg_int_clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn’t feed wdg. Then software should stop wdg so that wdg 
reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when wdg_cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg_run firstly, then it disable 
wdg_rtc_eb and wdg_eb in global control registers. 
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It's IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
wdg_load_low and wdg_load_high should be written if watchdog need reloaded. And 
software must write wdg_load_high firstly, then write wdg_load_low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg_load_low to counter setting success because of different clock domains, just as timer 
does. 


It's not recommended to read counter value in normal usage, just as timer does. 


6.9 AHB Control Register 


Base Addr Range Addr Map Description 
0x20E0_0000 ~ 0x20EF_FFFF AHB Control Register 


[offset Addr [Name Taan — —  — — 


0x000C AP SYS FORCE SLEEP | Detial description as below 
e e imm a 
0x100C AP SYS FORCE SLEEP | AP_SYS_FORCE_SLEEP_CFG bit set 
ERR MEC PE T 
0x200C AP SYS FORCE SLEEP |AP SYS FORCE SLEEP CFG bit clear 
ip 3 GC T adl register, write 1 to clear 

0x1010 AP SYS AUTO SLEEP AP e s AUTO SLEEP CEG bit set register, 
edi. — snl nabi 
0x2010 AP SYS AUTO SLEEP AP SYS AUTO SLEEP CFG clear 
ili register, write 1 to clear 
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Offset Addr [Name | Description Cd 
0x1014 HOLDING_PEN SET HOLDING_PEN bit set register, write 1 to set 


0x2014 HOLDING_PEN CLR HOLDING_PEN bit clear register, write 1 to 
clear 


0x0018 JMP_ADDR_CA7_CO Detial description as below 


0x1018 JMP_ADDR_CA7_C0 SET | JMP_ADDR_CA7_CO bit set register, write 1 to 
set 

0x2018 JMP ADDR CA7 CO CLR | JMP ADDR CA7 CO bit clear register, write 1 
to clear 


0x001C JMD ADDR CA7 C1 Detial description as below 


0x101C JMP ADDR CA7 C1 SET | JMP_ADDR_CA7_C1 bit set register, write 1 to 
set 

0x201C JMP ADDR CA7 C1 CLR | JMP ADDR CAT C1 bit clear register, write 1 
to clear 


0x0020 JMP ADDR CA7 C2 Detial description as below 


0x1020 JMP ADDR CA7 C2 SET | JMP_ADDR_CA7_C2 bit set register, write 1 to 
set 

0x2020 JMP ADDR CA7 C2 CLR | JMP ADDR CA7 C? bit clear register, write 1 
to clear 


0x0024 JMP ADDR CA7 C3 Detial description as below 


0x1024 JMP ADDR CA7 C3 SET | JMP ADDR CAT C3 bit set register, write 1 to 
set 

0x2024 JMP ADDR CA7 C3 CLR | JMP ADDR CA7 C3 bit clear register, write 1 
to clear 


0x0028 CA7 CO PU LOCK Detial description as below 


0x1028 CA7_C0_PU LOCK SET CA7 CO PU LOCK bit set register, write 1 to 
set 

0x2028 CA7 CO PU LOCK CLR CA7 CO PU LOCK bit clear register, write 1 to 
clear 


0x002C CA7_C1_PU_LOCK Detial description as below 


0x102C CA7_C1_PU_LOCK SET CA7_C1_PU LOCK bit set register, write 1 to 
set 

0x202C CA7 C1 PU LOCK CLR CA7 C1 PU LOCK bit clear register, write 1 to 
clear 


0x0030 CA7 C2 PU LOCK Detial description as below 


0x1030 CA7_C2_PU LOCK SET CA7 C2 PU LOCK bit set register, write 1 to 
set 

0x2030 CA7 C2 PU LOCK CLR CA7 C2 PU LOCK bit clear register, write 1 to 
clear 


0x0034 CA7 C3 PU LOCK Detial description as below 
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[offset Addr [Name  [Desspton — ^ ^— 


0x1034 CA7 C3 PU LOCK SET CA7 C3 PU LOCK bit set register, write 1 to 
set 

0x2034 CA7_C3_PU LOCK CLR CA7 C3 PU _ LOCK bit clear register, write 1 to 
clear 


0x3030 AP MAIN MTX HPROT | Detial description as below 
CFG 


0x3048 CA7 CO AUTO FORCE | Detial description as below 
SHUTDOWN. EN 

0x304C CA7 C1 AUTO FORCE _ | Detial description as below 
SHUTDOWN EN 

0x3050 CA7 C2 AUTO FORCE . | Detial description as below 
SHUTDOWN EN 

0x3054 CA7 C3 AUTO FORCE | Detial description as below 
SHUTDOWN EN 


0x3058 AP QOS CFG Detial description as below 
Ox30FC CHIP ID CHIP. ID 
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6.9.1.1 AHB_EB 


0x00000000 AHB_EB (0x00000000 AHB_EB 
0x00001000 AHB_EB SET AHB_EB SET 
0x00002000 AHB_EB CLR AHB_EB CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


NA 
ZIP ND 
PN DE c. 
reserved 
= " EC 
EB a 


| Type | 
dcr EE 
L IRREKEEREREKEEREREEEREREREREREEENEN 


ares T [re T [a 


31:23 CRHCECHBEBD I X 
oo Jb Enable. Active High; 
voses EB voses (ie 0 : Disable LVDS; 
oe |5: Enable LVDŠ; 


ZIP Decoder Enable. Active High; 
ZIPDEC_EB [21] 0 : Disable ZIP Decoder; 

1:Enable ZIP Decoder; 

ZIP Encoder Enable. Active High; 
ZIPENC EB [20] RW S/C 0x0 0 : Disable ZIP Encoder; 

1:Enable ZIP Encoder; 

NANDC ECC Enable. Active High; 
NANDC_ECC_E | ng) | Raw [sc [oxo  |0:Disable NANDC ECC; 

1: Enable NANDC ECC; 

NANDC 2X Clock Enable. Active 
NANDC_2X_EB | [18] RW |S/C [0x0 0 Disable NANDC 2X Clock; 

1: Enable NANDC 2X Clock; 

DLL 1X Clock Enable. Active 

igh; 

NANDC EB [17] RW |S/C [0x0 0 : Disable NANDC 1X Clock; 

1: Enable NANDC 1X Clock; 

AHB BUSMON2 Enable. Active High; 
BUSMON2 EB [16] RW S/C 0x0 0 : Disable BUSMON2 Controller; 

1: Enable BUSMON2 Controller; 
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AHB BUSMON! Enable. Active High; 
BUSMON!1 EB [15] RW S/C 0x0 0 : Disable BUSMON1 Controller; 

1:Enable BUSMON1 Controller; 

AHB BUSMONO Enable. Active High; 
BUSMONO EB [14] RW S/C 0x0 0 : Disable BUSMONO Controller; 

1 : Enable BUSMONOController; 

AP Spinlock Enable. Active High; 
SPINLOCK_EB [13] RW S/C 0x0 0 : Disable Spinlock Controller; 

1: Enable Spinlock Controller; 

GPS Enable. Active High; 
GPS_EB [12] RW S/C 0x0 0 : Disable GPS Controller; 

1: Enable GPS Controller; 

EMMC Enable. Active High; 
EMMC_EB [11] RW S/C 0x0 0 : Disable EMMC Controller; 

1:Enable EMMC Controller; 

SDIO2 Enable. Active High; 
SDIO2 EB [10] RW S/C 0x0 0 : Disable EMMC Controller; 

1: Enable. EMMC Controller; 

SDIO1 Enable. Active High; 
SDIO1_EB [9] RW S/C 0x0 0 : Disable EMMC Controller; 

1:Enable EMMC Controller; 

SDIOO Enable. Active High; 
SDIOO_EB [ 8] 0 : Disable EMMC Controller; 

1: Enable EMMC Controller; 

DRM Enable. Active High; 
DRM_EB [7] E Disable DRM Controller; 

: Enable DRM Controller; 


NFC EB ERR Ard Not used. Replaced by NANDC EB. 
DMA Enable. Active High; 
DMA EB [ 5] oe |9: Disable DMA Controller; 
oe |9 Enable DMA Controller; 
USB Enable. Active High; 
USB EB [ 4] 0 : Disable USB Controller; 
1 : Enable USB Controller; 
EM Te Processor) 
nable. Active 
GSP EB [3] RW S/C 0x0 0 : Disable GSP end 
1 : Enable GSP Controller; 
DISPC1 Enable. Active High; 
DISPC1 EB [ 2] RW S/C 0x0 0 : Disable DISPC1 Controller; 
1 : Enable DISPC1 Controller; 
DISPCO Enable. Active High; 
DISPCO EB [ 1] RW S/C 0x0 0 : Disable DISPCO Controller; 
1 : Enable DISPCO Controller; 
MIPI DSI Enable. Active High; 
DSI EB [ 0] RW S/C 0x0 0 : Disable MIPI DSI Controller; 
1: Enable MIPI DSI Controller; 
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6.9.1.2 AHB_RST 


0x00000004 AHB_RST (0x02000000 AHB_RST 
0x00001004 AHB_RST SET AHB_RST SET 
0x00002004 AHB_RST CLR AHB_RST CLR 


reserved 


T T T T 
| Type | 80 — à [Rw|RW|RW | RW | RO | RW | RW | EW | RW | rw | 


Se/Clr |  — |sc | se | se | sc | (sc | sic | sic} sic | sic | 
| Reset | 


SDI | SDI 
02 O1 
S S 

OF OF 
T T 
RS RS 
T 


T T N 
Setti 
[Reset TTS 


AHB_RST 


meae T Tue [Sie TE 


31:26] |RO | [0x0 | Reserved _____ ___ | 


LVDS Soft Reset. Active High; 
TOE SOFT_RS [25] 0 : Keep LVDS in normal mode; 
1 : Reset LVDS; 
ZIP matrix Soft Reset. Āctive High; 
as MIA _SOFT ENSEM 0 : Keep ZIP matrix in normal mode; 
1 : Reset ZIP matrix ; 
[23] RW S/C 0x0 


oft Reset. Āctive High; 
ZEDEO SOFT. KeepZIP Decoder in normal 


ode; 
1 : Reset ZIP Decoder ; 
oft Reset. Active High; 


ZIPENC SOFT . [ RW S/C 0x0 : Keep ZIP Encoder in normal 


RST ode; 
: Reset ZIP Encoder ; 
reserved lā Le VS Leen 


N oft Reset. Active High; 
| ais [20] RW S/C 0x0 0 : Keep NANDC in normal mode; 

1: Reset NANDC ; 

ts oft Reset. Active 

gn; 
Pe MONE SOF [19] RW S/C 0x0 A BUSMON2 in normal 
B ode; 
: Reset BUSMONe? ; 


PU MON _ SOF [18] um BUSMON! Soft Reset. Active 
ās BUSMON1 in normal 
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po Resets; | 
1: Reset BUSMON1; 


ilā BUSMONO Soft Reset. Āctive 
gn; 
BUSMONO_SOF |1177 | RW fsc | oxo : Keep BUSMONO in normal 
= ode; 
1 : Reset BUSMONO ; 
AP Spinlock Soft Reset. Active High; 
SO C [16] 0: Keep Spinlock in normal mode; 
— 1 : Reset Spinlock ; 
PS Soft Reset. Active High; 
OPS SOFT Ra [15] 0 : Keep GPS in normal mode; 
1: Reset GPS; 
EMM Oft Reset. Āctive High; 
EUST [14] 0:Keep EMMC in normal mode; 
1 : Reset EMMC ; 
SDIO2 Soft Reset. Active High; 
S era [13] 0: Keep SDIO2 in normal mode; 
1: Reset SDIO2; 
DIO1 Soft Reset, Active High; 
ep BOPI. Ima 0: Keep SDIO1 in normal mode; 
1: Reset SDIO1; 
DIOO Soft Reset. Active High; 
SPO SOPIR- | jfi 0:Keep SDIOO in normal mode; 
1 : Reset SDIOO; — l 
- gn; 
DEMCSOPIEFIS [10] RW S/C 0x0 0:Keep DRM in normal mode; 
1: Reset DRM; 
oft Reset. Active High; 
1: Rosol NFC; l l 
gn; 
1: Reset DMA; 
USB PHY Soft Reset. Active High; 
er [ 7] RW S/C 0x0 0 : Keep USBPHY in normal mode; 
— 1: Reset USB PHY; 
USB UTMI SOF 0 K USB UTM mn P | 
: Kee in norma 
TRST ` [6] RW S/C 0x0 dē. ^ 
1: Reset USB UTMI; 
USB Soft Reset. Active High; 
1 : Reset USB; 
DISP Matrix Soft Reset. Active High; 
DISE MTX- SOF [4] 0 : Keep DISP Matrix in normal 
T RST mode; 
1 : Reset DISP Matrix; 
GSP Soft Reset. Active High; 
s SOFT.RS [ 3] 0 : Keep GSP in normal mode; 
1 : Reset GSP; 
oft Reset. Active High; 
Roi. qa RW |s/c  |0x0 0 : Keep DISPC1 in normal mode; 
1: Reset DISPC1; 
DISPCO Soft Reset. Active High; 
: Reset DISPCO; 
| Soft Reset. Active High; 
DSI_SOFT_RST | [ 0] RW S/C 0x0 0 : Keep MIPI DSI in normal mode; 
1: Reset MIPI DSI; 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 299 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9830A Device Specification 


6.9.1.3 CA7_RST_SET 


0x00000008 CA7_RST_SET (0x00000000 CA7_RST_SET 
0x00001008 CA7_RST_SET SET CA7_RST_SET SET 
0x00002008 CA7 RST SET CLR CA7 RST SET CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 

Set/Cir |E) 
| Reset | o | o | o | o | o | o [ o | o | o [ o |J o | o [ o J| o | o [| o 
EB ss eva ases pw pens ps tee peres OO IEEE] 


-E CA7 ETM SOFT RST CA7 DBG SOFT RST CA7 CORE SOFT RST 
ed 


wee pmo meme A 99 — M T 8 | 
Setci E sc|sc|sc| ^ ^ sc  — | ^» so .— |. — Sc | 
| Reset | o | o | o [| o j ojo jo jo jopjo r;opjo ojo jo 9j ol 


CA7 RST SET 


meae [x [Woe [Si [Us 


31:15 nn n NEL C R 

E ā eee Debug 
eset. Active Hig 

OCT RST 0 : Keep Cortex-A7 Coresigh Debug 
in normal mode; 
1 : Reset Cortex-A7 Coresigh Debug; 
Cortex-A7 L2 Cache Controller Soft 
Reset. Active High; 

CA7 L2 BOET 0 : Keep Cortex-A7 L2 Cache 

RST Controller in normal mode; 
1 : Reset Cortex-A7 L2 Cache 
Controller; 


Active High; 
CA7 SOCDBG ; l 
= K 0 : Keep Cortex-A7 SOC Debug in 
Son Rot normal mode; 


1: Reset Cortex-A7 SOC Debug; 


igh: 
CA Oe < 0 "ad Cortex-A7 ETM in normal 
= mo 


: Reset Cortex-A7 ETM; 


gh; 
three 0: Keep Cortex-A7 Debug in normal 


mode: 
1 : Reset Cortex-A7 Debug; 


0 Keep Cortex-A7 Core in normal 
mo 
1 : Reset Cortex-A7 Core; 


CA7 CORE SO 
FT RST 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 300 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


6.9.1.4 AP SYS FORCE SLEEP CFG 


0x0000000C AP_SYS_FORCE_SLEEP_CFG (0x00000000) | “P-SYS_FORCE SLEEP 
0x0000100C AP_SYS_FORCE_SLEEP_CFG SET AR CVS FORCE STEEP 
0x0000200C AP_SYS_FORCE_SLEEP_CFG CLR AP_SYS te naat 


| Bit |31 | 30 |29 |28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 [19 | 18 | 17 | 16 | 


Reserved 


Type 
Set/CIr 


Reserved 


| Reset | o | o j| o j| o j ojo jo jo jojo yjo po TT 


AP SYS FORCE SLEEP CFG 


ravine [or [Tore [SE TRE 


FAB PERFORC Tn Tey lec "loe ee Pome J 


ES APB Clock Sleep Control. 
AP APB SLEEP | [0] T Enable APB Clock; 
: Disable APB Clock: 


6.9.1.5 AP_SYS_AUTO_SLEEP_CFG 


0x00000010 AP_SYS_AUTO_SLEEP_CFG (0x0000003B) bia EE 
AP_SYS_AUTO_SLEEP_ 
0x00001010 AP_SYS_AUTO_SLEEP_CFG SET CFG SET 
AP SYS AUTO SLEEP 
0x00002010 AP_SYS_AUTO_SLEEP_CFG CLR CFG CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | Reserved 
Set/C Ir. | —— 2 0 ll 2 5 3 5 
| Reset | o | o | o | o » o j o | o j o j o | o j o j o jo j o jJ o | o | 
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- reserved Reserved 


| Type | RO Rw Rw RO __| Rw | 
|SevCir [Ot sic fic | sic | 
Ea GI NONU RES T JĀ 


AP_SYS_AUTO_SLEEP_CFG 


TNI EN [Woe [Si E: 


31:10] [RO | [0x0 | Reserved 


P CKG FOR AR lock Force Enable, active 
Geen {tS [RW (sc oo | Fig, Core ee nete. Bee 
ee [8] frw fsc foo | aoe clock automatic gating enable, 

EN acitve high; 


Mēs I [Reserved "cce 
As REB AUTO" AHB_AUTO ENIMS "RH eed automatic gamg AP" clock automatic gating in AP 
GATE EN light/deep sleep; 
Ae fra [m [sc [wr ]ume — 
A/ DBG FOR 2] RW {se foo | ortex-A7 Debug clock force Sleep, 
CE SLEEP active high; 
A7 DBG AUT I [Rw fse joi | ortex-A7 Debug clock automatic 
OR GATE EN gating enable, active High; 
ORE_AU oas frw tse foi | ortex-A7 Core Clock automatic 

TO CATE EN gating enable, avtive high; 


6.9.1.6 HOLDING_PEN 


HOLDING_PEN (0xABCD0000 
| Bit | 31 | 30 | 29 | 28 | 27 |26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


HOLDING PEN 


HOLDING PEN 
| Type | 0 0 0 0 0 0 0 0 05 ÀY ë 
Setci is ss OE O S O 
| Reset | o | o | o j| o j o jo jo jo j opo y, opo ,»o po ojo] 
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HOLDING_PEN 


meae [on nes [Sta [uae 


HOLDING PEN | [31:0] 006 | HOLDING PEN 


6.9.1.7 JMP ADDR CA7 CO 


0x00000018 JMP ADDR CA7 CO (0x00000000) JMP ADDR CA7 CO 
0x00001018 JMP ADDR CA7 C0 SET JMP ADDR CA7 C0 SET 


0x00002018 JMP. ADDR CA7 CO CLR ME REN M d 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | JMP ADDR CA7 CO 


| Name | — | —  JMPADDRCA7C0  »— TT O 
| Tyi pe | RW 
Set/Clr 


| Reset | o | o | o j| o j ojo jojo jojo opo opo jo Jj o| 


JMP ADDR CA7 CO 
à et/ Reset "m 
Medene [on [mee [Em [us [oen 00 


6.9.1.8 JMP. ADDR CA7 C1 


0x0000001C JMP ADDR CAT? C1 (0x00000000) JMP ADDR CA7 C1 
0x0000101C JMP ADDR CA7 C1 SET JMP ADDR CA7 C1 SET 


0x0000201C JMP. ADDR CA7 C1 CLR dici i d 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | JMP ADDR. CA7 C1 


JMP. ADDR CA7 C1 
RW 


Set/CIr S/C 
| Reset | o | o | o Jj o j o | o j o j o | o j o ; oj o Jj o j o | o J 0 | 


JMP ADDR CA7 C1 


eame [en Joe [S [Uae 


As Tiai JMP. ADDR CA7 C1 
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6.9.1.9 JMP_ADDR_CA7_C2 


0x00000020 JMP_ADDR_CA7_C2 (0x00000000 JMP_ADDR_CA7_C2 
0x00001020 JMP_ADDR_CA7_C2 SET JMP_ADDR_CA7_C2 SET 


0x00002020 JMP_ADDR_CA7_C2 CLR AMP ABER PALEE 


| Bit |31 | 30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20] 19 | 18 | 17 | 16 | 
| Name | 
| SetCir | 


JMP. ADDR CA7 C2 


Set/CIr 


| Name | JMP ADDR CA7 C2 

| Type |. €". ^ C AL 
SeUCl PT 

| Reset | o | o | o j o [ o j| o j o [o j o jojo ,»o jojo j o jo || 


JMP ADDR CA7 C2 


onnar JE T 


6.9.1.10 JMP_ADDR_CA7_C3 


0x00000024 JMP ADDR CA7 C3 (0x00000000) JMP ADDR CA7 C3 
0x00001024 JMP ADDR CA7 C3 SET JMP ADDR CA7 C3 SET 


0x00002024 JMP. ADDR CA7. C3 CLR ai 


| Bit | 31 |30 |29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | JMP ADDR CA7 C3 


| Name | JMP ADDR CA7 C3 

| pe | GP PS. PW 
Set/Clr | 

| Reset | o j| o | o f of} o j o jo jo jo jo jojo jo jojo j|», 


JMP ADDR CA7. C3 


rem [oi [e [ES [is 


6.9.1.11 CA7 CO PU LOCK 
0x00000028 CA7 CO PU LOCK (0x00000000 CA7 CO PU LOCK 


0x00001028 CA7 CO PU LOCK SET CA7 CO PU LOCK SET 
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0x00002028 CA7 C0 PU LOCK CLR CA7 C0 PU LOCK CLR 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1 1 0 0 0 R 


"eset | 2] 


a B 


KOS X»; 
FSeucic[.————————— —7]HP 
Hest oe oe eo ee ee ee ed 


CA7 CO PU LOCK 


ariez LI =, [mm 


[reserved ([S:1] [RO | O | Reserved 


[de 7 [re Rw (sc [oo Fu LocK — | 


6.9.1.12 CA7 C1 PU LOCK 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | Reserved 
| Tyi pe | 
"Reset | 


- B 


mors gm 
FSeucir[.——————————— | 
Mesto eto te oe te ee ee eee Lo Te 


CA7 C1 PU LOCK 


meme [oe we [Ez Tm 


[reserved | rra 1 


STS [m [so [oe [owermuox — 
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6.9.1.13 CA7 C2 PU LOCK 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


Reserved 


| Set/Cir | 


Set/CIr 


CA7 C2 PU LOCK 


asn T [ne E E: 


[reserved — — [3:1] [RO | O H Reserved — — — | | 


6.9.1.14 CA7 C3 PU LOCK 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


Reserved 


Set/CIr 


re B 


BITE /— 0 — 1 a 
m —— —————— ————— ———— ———4 


CA7 C3 PU LOCK 


rt Name CSS S 


[reserved — [S:1] [RO | O | Reserved | 


icc na L E L 
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6.9.1.15 CA7_CKG_CFG 


0x00003000 CA7_CKG_CFG (0x00000000 CA7 CKG CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CA7 DBG CKG D 
reserved IV 


CAT | iT | CKG DI CA7 MCU CKG . CA7 MCU CKG S 


CA7 CKG CFG 


Ba (Ro [oo frema — — — — — — — 


Divider for Cortex-A7 Debug clock 

CAT DBG CKG [18:16] | RW Freq of clock = (CA7 MCU CKG SEL/ 
(CA7 MCU CKG DIV +1 ))/ 
(CA7 DBG CKG DIV+1); 


iem [RO es [mee ————————— 


CA7. AXI. CKG rec lap “CAT MCU CKG_SEL/ 

_AXI_CKG_ i req of cloc = d | CKG. 

DIV [10:8] «RW | 0x0 (CAT MCU_CKG_DIV +i W 
CA7_AXI_CKG_DIV+1); 


fresewed — [7| RO [OO |Resewd | 


Divider for Cortex-A7 Core clock 
CAV CU-CKG | 16:4) |RW |0x0 | Freq of cock = CA7 MCU CKG SEL 
= (CA7_MCU_CKG_DIV +1 ); 


Eme fa qm pe [eem 


Clock selection for MCU clock: 
0:26Mhz (XTL) 
CALL CU-GKG [2:0] | RW | 0x0 : 
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6.9.1.16 MCU_PAUSE 


0x00003004 MCU_PAUSE (0x00000000 MCU_PAUSE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Name | 
| Type —————— 0 -——— a——Á A : 
Beset UCI CJ K KC PM NC FERE CNRC CNRC ICA A BIJA A 


R - 


N 
-pee 
ER NE 


MCU_PAUSE 


poan fon re [Tate 
premo foo [Reseed — — — — — — 


DMA in Light Sleep. 

0 : Default, DMA must be stopped or not 
busy in light sleep; 

1 MA busy in Plight sleep, but MUST not 
access DDR; 


D D dl p Opi | nē 25 
efault enter sleep with Cortex- 
OLLON- CA7- E [4] 0x0 and all the other masters stopped or idle. 
1 : AP enter sleep only when cortex-A7 
sleep. All the other masters would be forced 


DMA ACT. LIGH 
T EN 


stopped. 


MCU LIGHT SL Active high, to enable AP MCU system into 
EEP EN light sleep after all the conditions met. 

MCU DEEP SL Active high, to enable AP MCU system into 
EEP EN deep sleep after all the conditions met. 

MCU SYS SLE Active high, to enable AP MCU system into 
EP EN sleep after all the conditions met. 


rads high, L ucc E i into us 

y software. Clock of Cortex would be 

M TEPORE Hi RW | 0x0 stopped after this bit set.Clock would be 
available again after IRQ/FIQ interrupts 
avaibale. 
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6.9.1.17 MISC_CKG_EN 


0x00003008 MISC_CKG_EN (0x00000300 MISC_CKG_EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


" reserved | E reserved S m reserved N reserved 


N 
me e ate Ļu RN RE E 
o o | o  — | 1 là RB KOD 


MISC CKG EN 


pita [RO foo fanes — — — — — 


Gps NV pueri A 'CLK_GPS' selection for GPS, 
z AN active hig 
SEL [13] RW | 0x0 0 : Normal clock from 'CLK GPS' pad; 

1: Inverted clock from "CLK GPS' pad; 

Inverted of 'clk 26m ap selection for GPS, 
Te 26M_INV_ [12] RW active high. 

fe Normal clock from 'clk 26m ap' pad; 

: Inverted clock from  'clk 26m ap pad; 

[emer [ma [RO [oo mme — 5 5 5 5 5 
G Aao A/_DB For Debug Purpose only; 


a EN- sa FANT M [RW | [Ox | For Debug Purpose only; 
a mmm 


Clock Gate Enable for TMC accessing DISP 
ae _TMC_CK [4] RW matrix 

0: Disable Clock; 

1 : Enable Clock; 


D. Gate ēra for DPHY REF; 
nable Sos 
Clock Gate Enable for DPHY CFG 
DPHY CFG CK |0] RW |0x0 | 0 Disable Clock: 
G_EN 1 : Enable Clock; 
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6.9.1.18 MISC CFG 


0x0000300C MISC_CFG (0x00000000 MISC_CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved EMMC SL SDIOO SL 
Eri mr 


TR BUSMON2 | BUSMONI1 ee SDIO2 SL | sDIO1_SL 
SESS .CHN SEL | _CHN SEL gene OT SEL OT. SEL 


ee 
ee ee S 


MISC_CFG 


[31:20] [RO |Ox0 [| Reserved — 1 1 | 


* Select SDcard S1 
EMMC_SLOT_S | {19:18] | RW : Select SDcard S2 
>; Select SDcard Slave 
0: Select SDcard S1 
SDIO0_SLOT_S | 117-16) | RW | oxo 1: Select SDcard S2 
2: Select SDcard Slave 


zs EI LS Selection: 
‘ho: ort; 
calla [11:10] | RW 0x0 2'h1 : SDIO2 AHB Port; 
Z 2'h2 : NFC AHB Port; 

2;h3 : USB AHB Port 


ze Sa nee cue 
'hO : rite ort; 
PEEL IUS RW 0x0 2'h1 : DMA Read AHB Port; 
2'h2 : SDIOO AHB Port; 

2;h3 : SDIO1 AHB Port 


ES IL CN. NN 
Bus Monitor 0 Channel Selection: 

Pe Qr ACUN [ 4] 0 : Cortex-A7 AHB Port to main matrix; 
1: DAP AHB Port to main matrix; 
0: Select SDcard S1 

eras SLOT S [ 3: 2] 1: Select SDcard S2 
2: Select SDcard Slave 
0: Select SDcard S1 

SDIOT_SLOT_S | [4.0] |Rw foxo |1: Select SDcard S2 
2: Select SDcard Slave 
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6.9.1.19 AP MTX S3 PRIOO 
0x00003010 AP MTX S3 PRIOO (0x00000000 AP MTX S3 PRIOO 
| Bit | 


PRI M6TO PRI M7TO 
PRI M6TOS3 BND THR 53 eel PRI M7TOS3 BND THR ci 


PRI_M8TO PRI_M9TO 
PRI_M8TOS3_RND_THR S3 SEL PRI M9TOSS8 RND THR S3 SEL 


AP MTX S3 PRIOO 
Ru METOS H [31:28] a For Debug Purpose only; 
@ 
B ames SR | [25] qw For Debug Purpose only; 
T D 
ND” TR LR [23:20] NEN For Debug Purpose only; 
SE wal [19:18] Rw foo For Debug Purpose only; 
O 
NDIN T 3-17] (RW [O0 | For Debug Purpose only; 
DJE N +A |116] Rw foo — For Debug Purpose only; 
Pēr Vare 3 R [15:12] Rw foo | For Debug Purpose only; 
PRIR a [11:10] Rw foo — For Debug Purpose only; 
NDEN s For Debug Purpose only 
D EN re [M MM For Debug Purpose only 
T O 
@ 
gos l) m] Imc [as For Debug Purpose only; 
DJEN n ||0  |RW joxo |For Debug Purpose only 
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6.9.1.20 AP. MTX S3 PRIO1 
0x00003014 AP MTX S3 PRIO1 (0x00000000 
| Bit | 


PRI_M2TO PRI_M3TO 
PRI M2TOS3_RND_THR | ac SEL PRLMSTOS3 RND THR | S3 SEL 


PRI_M4TO PRI_MSTO 
PRI M4TOS3_RND_THR | Ga SEL PRLMSTOSS RND THR | Ga SEL 


AP_MTX_S3_PRIO1 
Ru To H [31:28] a For Debug Purpose only; 
@ 
BE pros 3-^ | tes] qw For Debug Purpose only; 
T O 
ND” Th LR [23:20] NEN For Debug Purpose only; 
EIUS NS [19:18] Rw foo For Debug Purpose only; 
O 
NDIN 3-5 H7] (RW [O0 | For Debug Purpose only; 
Kā EN X^ [16] Rw foo — For Debug Purpose only; 
Pēr Haro 3 R [15:12] Rw foo | For Debug Purpose only; 
PRLR = [11:10] [RW foo For Debug Purpose only; 
NDEN D For Debug Purpose only 
DU EN STR [M MM For Debug Purpose only 
T O 
@ 
rm M m] Imc [as For Debug Purpose only; 
DJEN |10  |RW joxo  |ForDebugPurpose only 
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6.9.1.21 AP_MTX_S3_PRIO2 


0x00003018 AP MTX S3 PRIO2 (0x00000000 AP MTX S3 PRIO2 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | Reserved 
| Type [Eom ecce eU Iu. E I I E 
ELCHE NOMEN KCI A PK A VIAA A EC K J CNRC NEUE RNC 


PRI_MOTO 
AMEM — mE B 


ee 


AP_MTX_S3_PRIO2 


[reserved — |[9::8|] [RO [0x0 | Reserved —  — .— | 


"E SR [7:4] [RW foo | For Debug Purpose only; 
FL iin [ 3: 2] Rw foo | For Debug Purpose only; 
PHOTOS. frm [RW [oxo | For Debug Purpose only 
DJEN C7 x [ra — [sc Ja, For Debug Purpose only 


6.9.1.22 AP. MTX S2 PRIOO 
0x0000301C AP MTX S2 PRIOO (0x00000000 


PRI MOTO PRI M1TO 
PRI MOTOS2 RND THR S2 SEL PRI M1TOS2 RND THR S2 SEL 


| Reset | o | o | o | o | o [| o | o [o opo opo op|op,yo.)|»o| 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 j 5 | 4 ^ 3 | 2 | 1 | O | 


PRI M2TOS2 RND THR PR MATO PRI_M3TOS2_RND_THR sv 


ELT a |: ERE lo |20 oo RR RE GS UR RR RE ET RR 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 313 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZI SPREADTRUM 


AP MTX S2 PRIOO 
PRI MO oes FIND: [31:28] For Debug Purpose only; 
PHI MOTOS2 SEL 27:26 For Debug Purpose only; 


R LE [23:20] [RW | 0x0 | For Debug Purpose only; 


PRI M1TOS2 SEL 19:18 | HW |0x0 | For Debug Purpose only; 


E dude 2_RND_ [17] [RW [oxo | For Debug Purpose only; 


EN E [16] For Debug Purpose only; 


p MEM a. [15:12] For Debug Purpose only; 


PHI M21OS2 SEL 11:10 For Debug Purpose only; 


H ja O For Debug Purpose only; 
EN (M [oxo | For Del din; 


TE e ENDE. [7:4] For Debug Purpose only; 


PRI M3TOS2 SEL For Debug Purpose only; 


ENCNSTOSETND- |t [Rw [o | For Debug Purpose ony 
Pal _M3TOS2_ADJ_ [0] — [RW [oxo | For Debug Purpose only; 


6.9.1.23 AP MTX S1 PRIOO 
0x00003020 AP MTX S1 PRIOO (0x00000000) 


SC9830A Device Specification 


PRI_MOTOS1_RND_THR | PRIMOTO PRI_M2TOS1_RND_THR pe 


PRI_M3TO PRI_M8TO 
PRI_M3TOS1_RND_THR SL EE PRI M8TOS1 BND THR Bra 


| Reset TTT 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 314 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 


AP_MTX_S1_PRIOO 
Ba RND [31:28] Rw [0x0 For Debug Purpose only; 


PRI MOTOS1 SEL 27:26 For Debug Purpose only; 
PRÍ MOTOS1 RND E [25] 0x0 For Debug Purpose only; 


N 
RUMO TOST ZADJLE [24] For Debug Purpose only; 


PRI M2TOS1 RND T [23:20] 0x0 For Debug Purpose only; 


PH M2TOS1 SEL 19:18 ler For Debug Purpose only; 
[17] For Debug Purpose only; 


PRI M2T0S1 AND E 


N 
ilu 1_ADJ_E [16] For Debug Purpose only; 


SS, | M3TOS1_RND_T [15:12] 0x0 For Debug Purpose only; 


PRI | M3TOS1 SEL 11:10 For Debug Purpose only; 
da M3TOST_RND_E [ 9] 0x0 For Debug Purpose only; 


ne M8TOST_AND_T Hr 4] RW | 0x0 For Debug Purpose only; 
PHI NMB TOST. SEL For Debug Purpose only; 


Pm _M8TOS1_ADJ E For Debug Purpose only; 


6.9.1.24 AP MTX S0 PRIOO 
0x00003024 AP. MTX S0 PRIOO (0x00000000) AP. MTX S0 PRIO0 


PRI. MOTO PRI. MITO 
PRI MOTOSO RND THR | S0 sei PRI MITOSO RND THR | S0 SEL 


PRI M2TO PRI M3TO 
PRLM2TOSO RND THR | sc ac, PRLM3TOSO RND THR | " <+ ac, 


| Reset | o | o j o [ o [|o jo jojo jo gpsogjso o jojo jo )jo| 
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AP_MTX_SO_PRIOO 
PRI WOTOSO_RND_ [31:28] LEM For Debug Purpose only; 
PHI MOTOSO SEL 27:26 For Debug Purpose only; 


PRU MOTOSO-ADI- [24] For Debug Purpose only; 


ap MM DINE [23:20] For Debug Purpose only; 


PRI M1TOSO SEL 19:18 For Debug Purpose only; 


EM UAND [17] For Debug Purpose only; 


ENS CAD [16] For Debug Purpose only; 


R SIM OLANG [15:12] For Debug Purpose only; 


PHI M21OSO SEL 11:10 For Debug Purpose only; 


C iin E For Debug Purpose only; 
EN (PW 99 | For Deli udin; 


in d [7:4] For Debug Purpose only; 


PRI M3TOS0 SEL For Debug Purpose only; 


"Midas Pages Purpose only 
Pal _M3TOS0_ADJ_ Cae IA For Debug Purpose only; 


6.9.1.25 AP_MTX_S0_PRIO1 
0x00003028 AP_MTX_S0 PRIO1 (0x00000000) 


PRI_M4TOS1_RND_THR MOMO PRI_M5TOS1_RND_THR cc 


PRI_M6TO PRI M7TO 
PRI MeTOS1 RND THR S1 SEL PRI M7TOS1 RND THR S1 SEL 


| Reset | o | o j o [ o [|o jo jojo jo gpsogjso o jojo jo )jo| 
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AP. MTX S0 PRIO1 


i R RE 
uG Jua YST [31:28] For Debug Purpose only; 
eee mE [27:26] For Debug Purpose only; 
O 
NDEN INIT Rw foo | For Debug Purpose only; 
DJE Es 1A pa] Rw foo — For Debug Purpose only; 
Pēr WETO LB [23:20] Rw foo | For Debug Purpose only; 
AE m [19:18] Rw foo — For Debug Purpose only; 
NDEN ^ I-A In For Debug Purpose only; 
T O 
ND THR NS [15:12] For Debug Purpose only; 
AE ie = [11:10] For Debug Purpose only; 
O 
NDEN ~ |[9] [Rw [0x0 | For Debug Purpose only, 
DJEN, [fal [RW [0x0 (| For Debug Purpose ony 
MOST HOR [nw [oo |For Den Purpose oi 
E UE [3:2] Rw foo — For Debug Purpose only; 
NDEN ~ [i1 |RW [0x0 | For Debug Purpose only 
PROSA ror faw [00 [Forbes Prose ony 


6.9.1.26 AP MTX S0 PRIO2 


0x0000302C AP MTX S0 PRIO2 (0x00000000 AP MTX S0 PRIO2 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
IE SSS SS I R ES 


| Name | Reserved 

| Type || RO 
| Reset | oļoļoļoļoļoļoļoļoļoļoļoļoļfļoļoļfo) 

| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |J 5 | 4 | 3 j| 2 | 1 | O0. 


PRI M9TO 
R mE B 


-pee 
ER —— 5 i 5 — J C tet td 
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AP. MTX S0 PRIO2 


pip [RO [oo (Reserved O | 
cae [7:4] For Debug Purpose only; 


eee = [ 3: 2] (RW foo | For Debug Purpose only; 
NDEN ~~ [Et] [RW [0x0  |ForDebug Purpose only 
As to) [RW [0x0 | For Debug Purpose only 


6.9.1.27 AP_MAIN_MTX_HPROT_CFG 


0x00003030 AP_MAIN_MTX_HPROT_CFG (0x00000000) šu V _-* HROT- 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — reseve | HPROTNFC — | HPROTEMMC | HPROTSDIO2 | 
io 7 NM 


| Name | HPROT_sDIO1_ — | HPROT SDIOO | HPROTDMAW | HPROT DMAR — | 
| Type | w | w | w — | w | 
| Reset [ o | ofoftotofotofoftoftofoftofofofot}o | 


AP_MAIN_MTX_HPROT_CFG 


[31:28] |RO [0x0 [Reserved — — &—h— &— — i O 


HPROT_NFC [27:24] ddr NFC AHB Master port to 


HPROT EMMC | [2320] Ak EMMC AHB Master port to 
HPROT_SDIO2 | [19:16] LEM aka AHB Master port to 


HPROT SDIO1 | [15:12] a AHB Master port to 
HPROT sDIOO | [11:8] ri SDIOO AHB Master port to 
HPROT_DMAW | [7:4] HPROT of DMAW AHB Master port to 


HPROT_DMAR [3:0] al S DMAR AHB Master port to 
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6.9.1.28 CA7 STANDBY STATUS 


0x00003034 CA7 STANDBY STATUS (0x00000000 CA7 STANDBY STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | Reserved 
| Type [Eom Mc Uer mu E 
Bee MIC IC K CHO V A TA AK A VAK J PC JA K NCC LJA 


Ñ CA7_ETMSTANDBYWFX CA7_STANDBYWFE CA7_STANDBYWFI 


CA7_STANDBY_STATUS 


[reserved | [91:19] | HO. |0xO | Reserved | 


wri o QU RO [oxo | ForDebūg Purpose ony: 
|DBYWPx  [{tt:8| [Ro |oo | ForDebug Purpose oniy; ————- 
Wire Ia [RO [oxo N (For gobag Purpose oniyi 
wre jiso [RO oo. [ForBebug Purpose oniy; 


6.9.1.29 NANC_CLK_CFG 


0x00003038 NANDC_CLK_CFG (0x00000002) NANC_CLK_CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


reserved CLK_NAN CLK_NAN 
DC2X_DIV Ec SEL 


gs a ee 
ee C i EN 


NANC_CLK_CFG 


[reserved Fs [91:4] | HO [0x0 | Reserved | 


PEEK NANDCOX | NANCE | [35] Rw foo — CLK_NANDC2X_DIV 
TK NANDC2X 
Sere Jino [RW fox | CLK_NANDC2X_SEL 
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6.9.1.30 LVDS CFG 


0x0000303C LVDS CFG (0x00000001 LVDS CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved LVDS TXCLKDATA 


Ed 
LVDS TXC | LVDS TXS | LVDS TXS LVDS PRE 
- BE mmm mm — 


ER AA A BAA BS A BAA BAA BAA BKI K AA, 


LVDS_CFG 


Field Name Bit |Type | EA Description 


31:23] | RO. | 0x0 | Reserved 


[reserved — [15:14] | RO |0xO | Reserved — à | 
|LVDS TXSW  [[9:86] | RW [0x0 | Driver Output Swing control | 


LVDS_TXRER 
Es EEE) LVDĒSTAERSER 


Pre_emphasis control 

* 2 TERT 7 
11" pre emphasis 2 
LVDS Driver Power Down 


6.9.1.31 LVDS PLL CFGO 
| — 0x00003040 | LVDS PLL CFGO RENE E | LVDS PLL CFGO | E 


|30 | 29 | 28 | 27 | 26 | 25 | 24 | | 20 | 19 | 18 | 17 | 16 | 


"is 
ai^ REFI uis IBIA 
reserved LPLL LPF erv 
e ed 


| Name | — reseve | 
Sa INNEN 
| Reset [| o j| o jo jo jojo jo] 
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LVDS PLL CFGO 


LPLL LOCK DE PLL lock detect 


LPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
LPLL REFIN [25:24] | RW 0x3 2'b01: 4M (26MHz/6.5) 
2'b10: 13M (26MHz/6.5) 
2'b11: 26M 


[mw [us [ms [we [mews — 
[mes [mm [m [m [mew — 


LPLL IBIAS [17:16] PLL charge pump control bit 
[15:11] [RO |0x0 [Reserved Cd 


LPLLN [10: 0] 0x1CD | LPLL would be fixed to 921Mhz; 


6.9.1.32 LVDS PLL CFG1 


0x00003044 LVDS PLL_CFG1 (0x72372023) LVDS PLL CEG) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


LPLL KINT 


ri 
LPLL KINT LPLL RSV LPLL NINT 


oe a = C 3 1 0 — 5 


LVDS PLL CEG) 


LPLL_KINT [31:12] OX/257 | | PLL modulator Kint 


|LPLL SDM EN [[6]  |RW  |0xO  |LPLLmodulatorsdm en —— — ^ | 
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6.9.1.33 CA7 CO AUTO FORCE SHUTDOWN EN 


0x00003048 CA7 CO AUTO FORCE SHUTDOWN EN CA7 CO AUTO FORCE 
(0x00000000) SHUTDOWN EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 
pipe 


i ae S S S 
| Reset [o | o [|0 fo of of oļoļ oļoļ of oj oj oļoļ | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8]ļ7zjļeļsjļaļs | 2 | 1 | 0 | 


Type 


mM Ë 


CA7 CO AUTO FORCE SHUTDOWN EN 


reserved |[31:1] [RO | 0x0 | Reserved 


CA7 C0 AUTO 
FORCE "SHUTD CAT_C0_AUTO_FORCE_SHUTDOWN 


6.9.1.34 CA7_C1_AUTO_FORCE_SHUTDOWN_EN 


Hot CA7 C1 AUTO FORCE SHUTDOWN EN CA7 C1 AUTO FORCE 
(0x00000000) SHUTDOWN EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


| Name | Reserved 
ESNM | AÀh3X3 DBH| |É | — | |. | 
| Reset [son on o vo |0 (voc | oo |6 | 0 |0 (vo | co ooo | 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8]ļ7jļ6eļsļaļs | 2 | 1 | 0 | 


8 . 
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CA7 C1 AUTO FORCE SHUTDOWN EN 


reserved — | reserved — |[51: 1] |[8t:t] [RO foxo |Reseved = [Reseved = 


A7 C1 AUTO 
FORCE SHUTD ta faw foo | CA7 C1 AUTO FORCE SHUTDOWN 
OWN. EN 


6.9.1.35 CA7 C2 AUTO FORCE SHUTDOWN EN 


0x00003050 CA7 C2 AUTO FORCE SHUTDOWN EN CA7 C2 AUTO FORCE _ 
0x00000000) SHUTDOWN EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 
eee 


Tyne SS ee ee eS ET 
| Reset | o ^ o | ofo}ofotofotofofofofotfofot}o | 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 / 3 | 2 | 1 | O | 


R 


CA7_C2_AUTO_FORCE_SHUTDOWN_EN 


reserved =| reserved =| [81: 1] [31:1] |RO foxo | Reseved | [Reseved | 00 


A7 C2 AUTO 
FORCE SHUTD toa faw foo | CA7 C2 AUTO FORCE SHUTDOWN 
OWN EN 
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6.9.1.36 CA7_C3_AUTO_FORCE_SHUTDOWN_EN 


0x00003054 CA7_C3_AUTO_FORCE_SHUTDOWN_EN CA7 C3 AUTO FORCE 
(0x00000000) SHUTDOWN EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 
pipe 


R S S SSS S EM EMENNENECENN 
| Reset [o | o [0 fo oļoļ oļoļoļoļjoļoļjoļjoļoļoi 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8]ļ7jļeļsjļaļs | 2 | 1 | 0 | 


Type 


EN Ë 


CA7_C3_AUTO_FORCE_SHUTDOWN_EN 


reserved [30:1] [RO [0x0 | Reserved — = — —— — — | 


CA7 C3 AUTO 
FORCE SHUTO CAT C8 AUTO FORCE SHUTDOWN 


6.9.1.37 AP QOS CFG 


0x00003058 AP QOS CFG (0x00000000 AP QOS CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
reserved 
|] 


| Name | os Roiseci |  ooswpisPc! | GOS R DisPco | Qos WDISPCO — | 
| Reset | o | o |0 | o j oļoļoļojļoļoļoļjoļoļjoļoļo | 


AP_QOS_CFG 


31:24] | RO |0x0_ [Reserved 1 —  — | 
|QOS R IMC | 


23:20 QOS for TCM Read 
[GOS w TMC | [79:16 QOS for TCM Write 


|[19:12] | RW |O0x0 | QOS for DispC1 Read 
|QOS W DISPC1  ||11:8] |HW |060 | QOS for DispC1 Write — — | 
GOS W DISPCO  |[3:0] |HW  |0Oxo | QOS for DispCO Write 
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6.9.1.38 CHIP_ID 


0x000030FC CHIP_ID (0x8730B000 CHIP_ID 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
HIP 


CHIP_ID 


CHIP_ID 


L Type TBA 
SSS SSS 


CHIP_ID 


0x8730 
CHIP_ID [81: 0] [RO — | Būdc CHIP. ID 


6.10 System Timer 


Base Addr Range Addr Map Description 
0x4023 0000 ~ 0x4023 FFFF AP System Timer (64KB) 


6.10.1 Overview 
System timer is a 32-bit free-running increasing timer with 1ms step. 


6.10.2 Features 

RTC-clock trigged 

32-bit free-running increasing timer 

1ms step 

Support one configurable alarm, and support alarm interrupt generating 
Alarm interrupt can be used as wakeup source during deep sleep 


Support single read : no need to double read when reading counter value 


6.10.3 Function Description 
After hardware reset, system timer is 0. And after being enabled, system timer runs 
from 0 to the maximum, 2^32-1. If system timer gets to the maximum, it returns to 0 
again and then continues increasing. If no new hardware reset occurs and system 
timer is kept enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 
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The timer value can be read by software. If software read SYST_VALUE, 
double-reading method must be used because of different clock domains. If software 
read SYST_CNT_SHDW, only one read is enough. 


Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
system wakeup source during deep sleep. 


6.10.4 Control Registers 


6.10.4.1 Memory map 


Offset Description 
Address P 


00000 | SYST ALARM 


0x0004 | SYST VALUE 
0x0008 SYST INT System timer interrupt 
0x000C SYST VALUE SHDW | Shadow of SYST VALUE(new added) 


6.10.4.2 Register Descriptions 


6.10.4.2.1 SYST ALARM 
Description: System timer alarm 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
| Name | syst_alarm 


" 


i 2” 2 NENNEN, 
Reset | gan [ o | oo | oo | oo | oo | oo | oo | lo | oo | ol | | oo | o 
Ere: roe a e e eee 


syst_alarm 


Type RW 


Reset [MEE a 9 E EL ese ue one in e RE E 


syst alarm | [31:0] | RW | 32'h0000FFFF | System timer alarm value: 
If system timer is equal to system alarm, one 
interrupt is issued. 
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6.10.4.2.2 _SYST_VALUE 


Description: System timer value 


BINENEXESEIE2ERERERERERERETREIE EAE 


Syst value 


L'INNENERENEREKRERERERERKRENERKNKNEN 
Ten KRKA KOKK KONE KC C KE C KK 


syst_value 
Type 


i AP 0 ee 
[Reset [| o | o j o fo fo foto foto] eo jo jam No YN? |» |» 
[Field Name | Bit RW Bess Value |Description — | 


syst value [31:0] 32'h0 System timer value 
Double-reading method MUST 
be used to read this register. 


6.10.4.2.3 — SYST INT 


Description: System timer interrupt 


Cer [sro [s [29 [27 [25 [25 [2 [e Jo [s | e 8 | TR 
LINE RN 


Reserved 
[e | | 
KS (V V] 
| eit [35 as | t2 | 1 | 10 | 9 | 8 | v | 6 | 5 as |2 |t || 


nā 


S 
ESERIES 
L1 i © C C 0 C 
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Reserved 
syst int pls st System timer interrupt pulse 
S status 
This bit is used only for 
debugging. 
syst int clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 
syst int mask System timer interrupt masked 
_sts status 
syst_int_raw_s System timer interrupt raw 
ts status 
syst_int_en System timer interrupt enable 


6.10.4.2.4 SYST VALUE SHDW(new added) 


Description: Shadow of SYST VALUE 


Le [spo 2 [2 [2 25 [2 [ 2 [22 [2 [3 | o [e TR 


Syst value shdw 


Type 


IEEE NNNM. Y o o o o o. yO 
[Reset | o | o | o LALE w SERRE EEE EEE 
| B |is|iajijijnjiojojesjz|sjs|ajsje]ijo 


Syst value shdw 


Type 


[FieldName [Bi — [RW [ResetValue [Description —— | 

syst value sh | [31:0] 32'h0 Shadow of SYST_VALUE 

dw One read will get accurate 
value. 


6.10.5 Application Notes 


When software begins to use system timer, it should set sys_eb bit and sys_rtc_eb bit 
in global control register. 
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6.11 


6.11.1 


6.11.2 


6.11.3 


V.0.2 


When software completes using system timer, it should disable sys_eb bit and 
sys_rtc_eb bit in global control registers. 


When software uses alarm function, it should configure sys_alarm and sys_int_en. 


After receiving interrupt issued by a system timer, software can check interrupt status 
by reading sys_int_mask_sts, and can clear interrupt by writing 1 to sys_int_clr. 


IMPORTANT: 


If software read SYST_VALUE, double-reading method MUST be used to read this 
register. If software read SYST_VALUE_SHDW, only one read can get accurate 
counter value. 


System Timer - FRT 


Base Addr Range Addr Map Description 
0x4004_0000 ~ 0x4004_FFFF AON System Timer - FRT (64KB) 


Overview 


System free run timer is a 32-bit free-running increasing timer with 32K(30.52us) step. 
It locates in Always-On Domain (AON), and can be read by all processors. It is used 
for synchronization between different Co-processor and communication system. 


Features 
RTC-clock trigged 


@ 32-bit free-running increasing timer 
e 32K(30.52us) step 
@ Support single read in register SYS FRT VALUE SHDW: no need to double 


read when reading counter value, just like new version of system timer(r2p0). 


Function Description 

After hardware reset, sys. frt is 0. And after being enabled, sys frt runs from 0 to the 
maximum, 2^32-1. If sys frt gets to the maximum, it returns to O again and then 
continues increasing. If no new hardware reset occurs and sys frt is kept enabled, 
nothing can stop it. 


The counting step is 32K(30.52us), that is, the timer increases by 1 per 30.52us. 
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The timer value can be read by software. If software read SYS_FRT_VALUE through 
APB, double-reading method must be used because of different clock domains. If 
software read SYS FRT VALUE SHDW, only one read is enough. At the same time, 
the value can be captured by dedicated capture circuit. 


6.11.4 Control Registers 


6.11.4.1 Memory map 


Offset Description 
Address i 


0x0000 | SYS_FRT_VALUE System free run timer value in clk_rtc 
domain 

0x0004 | SYS_FRT_VALUE_SHDW | System free run timer value in APB 
domain 


6.11.4.2 Register Descriptions 


6.11.4.2.1 SYS_FRT_VALUE 


Description: System free run timer value in clk_rtc domain 


System free run timer value in clk_rtc (Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Sys frt value 
[Reset | o | o | o oļoļojoļo oļoļo oo {oto oi 
| Bi [15 | 14 | 13 | 12 | t1 | 10 | 9 | 8 | 7 | 6 | 5 [4 | 3 | 2] t| 0| 


Sys frt value 


Type 


sys frt value [31:0] 32'h0000000 | System free run timer value in 
0 clk_rtc domain 
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6.11.4.2.2 SYS FRT VALUE SHDW 


SC9830A Device Specification 


Description: System free run timer value in APB domain 


SYS FRT VALUE SH 
0x0004 System free run timer value in APB(Reset 0x0000 0000) 


DW 
| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | t8 | t7 | 16 | 


Sys frt value shdw 


Type 


ira ais g a K NE 
[Reset | o | o | o | o | o | o | o | o | o KK KK o EAN 
Bt rE aE EC CET 


sys_frt_value_shdw 
Type 


p= NN 
[Reset | o | o j o j oj oj ojojojojojolojoj|noj|»j|n 
[Field Name |Bit RW | Reset Value |Description — | 


sys frt value | [31:0] 32'h0000000 | System free run timer value in 
shdw 0 APB domain 


6.11.5 Application Notes 


When software begins to use system timer, it should set aon_syst_eb bit to open its 
PCLK. Its clk_rtc may also be need to opened if necessary. 


IMPORTANT: 


If software read SYS_FRT_VALUE through APB, double-reading method MUST be 
used to read this register. If software read SYS_FRT_VALUE_SHDW through APB, 
only one read can get accurate counter value. 


6.12 DRM 


Base Addr Range Addr Map Description 
0x2070 2000 ~ 0x207F_FFFF DRM Control Register 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 331 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


6.12.1 Overview 


OMA DRM 2.0 specifications define two Encryption Methods to encrypt/decrypt contend. 
They are: 


AES-128-CBC 
AES-128-CTR 


Besides these two modes, basic AES-128-ECB mode is also supported in this design. 


6.12.2 Features 


V.0.2 


Fully implement of AES (Rijndeal) algorithm, including cipher and inverse cipher, 
which is according to ADVANCED ENCRYPT STANDARD ( Federal Information 
Processing Standards Publication - FIPS 197, Nov 2001); 


Supporting AMBA AHB Slave interface (32 bits); 
Software can reset AES core at any time; 


Support DRM DMA working mode. When AES working, two channels will be need 
to separately transfer plain text and cipher text; 


Supporting DRM Default working mode, which means software will have the 
responsibility to transfer all kind of data; 


Not support Padding Logic, that is, the message length must be multiple of 128 
bits. 


Support Only 128 bits cipher key; 
Support AES-128-ECB, AES-128-CBC and AES-128-CTR mode; 
Support hardware key expansion; and no expanded key stored in the core; 


Supporting both cipher and inverse cipher, but cipher and inverse cipher can't 
work simultaneously; 


Provide AES cipher throughput =(128bit/58cycle) * Fa am; 
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6.12.3 Operations 


6.12.3.1 DRM Operation Flow 


Configure and enable DMA Channel 


(AES needs two channels to cope with plaintext and cipher text transfer) 


Configure and enable DRM core 


AES 


Check DMA channel 
à _interrupt 


All AES Decrypt/Encrypt done 


Figure 6-30 Process flow about AES in DMA mode 
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DRM Start 
Software Configure and enable DRM 


Software Write at most 16 plaintext or message words to DRM 


Software writes DRM start 
command to let DRM work 


Check mass interrupt 


Software Read all the cipher 
words from the same address 


Software clear interrupt 


Figure 6-31 Process flow about AES in Normal mode 
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6.12.4 DRM Data Format 


7 


5|6 
bere ES KCI CIK ES FETTE ES FAC I KCI EI PIC 
pr 7 es 


Z 
Dp e ip o] 


0x00 Block0[31:0] 
0x04 Block0[63:32] 
0x08 Block0[95:64] 
0x0C | Block0[127:96] 


0x30 Block3[31:0] 
0x34 Block3[63:32] 
0x38 Block3[95:64] 
0x3C | Block3[127:96] 


Figure 6-32 Data format in DRM 


6.12.5 DRM Control Registers 
Table 6-11 — DRM registers 


uem qum rem 
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ma Iaa 
0x20B0_0024 IV MESSAGE2 IV message part 2 
Ox20BO 0028 IV MESSAGES IV message part 3 


Ox20BO 002C IV MESSAGE4 IV message part 4 
Ox20BO 0030 DMA BLK SIZE DMA block size 


0x20BO 0034 ~ 
N C DRM_MEM DMA one port memory space 
0x20B0_00BC 


0x20B0_0000 DRM enable DRM_EN 


IE ee E ER EC EC CR ET 


(Rn: S 


we | o [o 


Reserved 


mpe lR 
| eset I T A 
Bit Field Name Description 
[29] AES_DECRY_EN 0: encryption mode 
1: decryption mode 
[28] DMA_EN 0: default in software mode 
1: in DMA mode 
[27:26] Reserved 
[25] CBC_EN Enable the CBC mode, active HIGH 


Note: If both CBC_EN and CTR_EN are un-active, AES 
works in EBC mode by default. 

[24] CTR_EN Enable the CTR mode, active HIGH 

Note: If both CBC EN and CTR EN are un-active, AES 
works in EBC mode by default. 

[23:21] Reserved 

[20] MASS DONE INT EN | Indicating one mass plaintext has been 
encrypted/decrypted over. Enable mass done interrupt 
when DRM does not work in DMA mode. Software one 
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time writes at most 16 words plaintext to DRM and waits 
this interrupt to active and then reads the same size (16 
words) ciphered text when AES is used. 


[19:0] Reserved 


0x20BO 0004 DRM command DRM CMD 


KS HET E ESTIS ER GANE 


MC Jā 
AES_MASS_START Reserved Reserved Reserved 


| Type | 


Reserved 


Type 


Bit Field Name Description 

[31] Reserved 

[30:28] AES_MASS_START Start and size. When DRM is not working in DMA mode, 
after it writes 1/2/3/4 blocks of plain/ciphered text into DRM 
memory, Software can set AES_MASS_START active to 
inform DRM to start to compute the content in the memory 
and at the same time set the number of blocks in memory. 
[27:25] Reserved 

[24] DRM_CORE_RST DRM core reset. When active, DRM will stop the current 
computation and ready to receive a new message. 

[23:21] Reserved 

[20] MASS_DONE_INT_CLR | Mass done interrupt clear 

[19:0] Reserved 
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0x20B0_0008 DRM status DRM_ST 


eee eee 


Reserved Reserved AES_FSM_CUR_ST 
YN ši 


ECCE EE LEA LS 


E E 


pType PO | 
[Reset 151515 © | | | | | | | 
Bit Field Name Description 
[31:25] Reserved 
[24] AES INV KEY VLD Active high. This bit means that the inverse Key 
expansion has been done and inverse Round keys 
are valid. 


This bit is only used in inverse Cipher process 
(decryption process), for debug only. 


[23:21] Reserved 

[20] HREADY OUT DRM For debug only 

[19:16] | AES FSM CUR ST FSM current state, for debug only 

[15:9] Reserved 

[8] AES_MASS_DONE_INT_MSK_ST | Mask status 

[7:1] Reserved 

[0] AES_MASS_DONE_RAW Raw interrupt status 
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0x20B0_0010 AES cipher key part 1 AES_KEY1 
0x20B0_0014 AES cipher key part 2 AES_KEY2 
0x20B0_0018 AES cipher key part 3 AES_KEY3 
0x20B0_001C AES cipher key part 4 AES KEY4 


Bit Field Name Description 

[31:0] AES KAY1 AES key [31:0] 

[31:0] AES KAY2 AES key [63:32] 

[31:0] AES KAYS3 AES key [95:64] 

[31:0] AES KAYA4 AES key [127:96] 

0x20BO 0020 IV message part 1 IV MESSAGE1 
0x20BO 0024 IV message part 2 IV MESSAGE2 
0x20BO 0028 IV message part 3 IV MESSAGE3 
0x20BO 002C IV message part 4 IV MESSAGEA 


IV message content In CBC work mode, or Counter Initial Value in CTR mode 


Bit Field Name Description 

[81:0] IV MESSAGE) [81:0] 

[31:0] IV MESSAGE2 [63:32] 

[81:0] IV MESSAGE3 [95:64] 

[81:0] IV MESSAGE4 [127:96] 
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0x20B0_0030 DMA block size DMA_BLK_SIZE 


| Bit [31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 19 | 18 | i7 | 16-. 
"Name {OK SE 


DMA_BLK_SIZE 


w 


esu us vs a 
ls rss EEE SESE 
EEE ESENES ESENE RES ESENE 

ur E 


DMA_BLK_SIZE 


Type RW 


OE 
eet! [< [es [oo [e [ee [oo [+ [oo fe [+] 
[Br [FieldName —  Despiton — ^ ^ | 


[31:0] DMA BLK SIZE In DMA mode, the total number of blocks (128 bits/block) 
must be declared to this register, so that DRM can stop 
request DMA transfer accordingly. 


6.13  Spinlock 


Base Addr Range Addr Map Description 


Ox20DO 0000 ~ 0x20DF FFFF AP SpinLock Reg (64K) 
0x4006 0000 - 0x4006 FFFF AON SpinLock Reg (64K) 


6.13.1 Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access 
to global resources. 


6.13.2 Features 

Supports 32 spinlocks 

Use special token(0x0000 0000) indicate unlock 

@ Perform lock operation by reading Spinlock Token Registers 


Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock 
Token Registers 


e Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 
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Spinlock 


AHB Slave 


«— — > Lock CFG/STS 
Interface 


Token register 0 


Token register 1 


HCLK — > 


pd_HRESTn — — — Token register 31 


6.13.3 Signal Description 


Standard AHB slave interfaces 
6.13.4 Function Description 


6.13.5 Take and Release Spinlock 

€ The spinlock has two states: Taken and Not Taken. 

€ After reset, the state of lock is Not Taken, equal to 0x0000 0000. 
@ When the lock is in Not Taken state, all write takes no effect. 
e 


When the lock is in Not Taken state, a read returns 0x0000 0000, and change to 
Taken state. 


@ When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5 
takes no effect. And a read always returns 0x0000 0001. 


€ Awrite of the Unlock Token sets the lock back to Not Taken state. 


Read — 


7 wr 


€ d TAKEN 4 Write Not Unlock Token 
| — 


Write >” 


Write Unlock Token 


NOTE: 
There is no support to ensure that a lock is locked and unlocked by the same process. 
This must be ensured in software. 


6.13.6 Programming Guide 
A spinlock should only be held with interrupts disabled. So, before attempting to obtain 
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the spinlock, software should disable interrupts. 

Then it should read spinlock. Reading back 0x0000_0000 indicates success. Now it 
should process the critical section then write Unlock Token (0x55AA10C5) unlock and 
re-enable interrupts. If the acquisition attempt fails, the acquisition should be 
reattempted. 

To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 


Start 


y 


P| Disable IRQ Take 


y 


Read spinlock 


Are the values is 


No 32'h0000_0000? 
| Yes 
Enable IRQ 
v 
Critical Section 
| Release Write Unlock Token | 
| Enable IRQ | 
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6.13.7 Register Descriptions 


Base Address 
ox2000_0000 


ox4006_0000 
0x1020 0000 


Detailed information about address mapping please refer to HLD document. 


[offset Address [Name [Description | 


i=(0,1,...,31) 


6.13.7.1 SPINLOCKTTLSTS 


Name 


BNE A 
LOCK 

| Type | Ro | Ro | Ro | Ro | Ro | ro | Ro | Ro | Ro | Ro | Ro | Ro | Ro | Ro | Ro | FO | 
|Reset | o | o | o | o [oļoļoļoļoļojļoļoļojļjoļojļo | 


Spinlock Total Status Register 

Field Type | Reset | Description 

Name YPe | Value p 
32 lock status 

LOCK [31: 0] 0x0 Read LOCK[i]=0x0, lock i is in the Not Taken state. 
Read LOCK[i|-0x1, lock i is in the Taken state. 


6.13.7.2 SPINLOCKSTS i (i=0,1,...,31) 


Spinlock Individual Status (0x00000000) 
RESERVED 

| Type | RO | Ro | RO | Ro | Ro | RO | RO | Ro | RO | ro | Ro | Ro | Ro | Ro | FO | FO | 
Ei 0 mr C ve C V V 


gu ps | ta pas dzidrs 78 | v | ss eae 
Name 
| Tye | Ro | Ro | Ro | Ro | Ro | no | Ro | Ro | Ro | Ro | no | Ro | Ro | FO | FO | RO | 
(Reset | o | o [| o | o jo jo [0 [o jo jo jo jo [o Jj o jo J o | 
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Spinlock Individual Status Register 


Value 


css ERANT HESERVED 


PESCE DS N ies Read 0x0000_0000, Request and get the lock. 
Read 0x0000 0001, Reguest but does not get the lock. 
Write Unlock Token, Unlock the lock. 
Write not Unlock Token, takes no effect. 


6.13.7.3 SPINLOCKVERID 


Spinlock Version ID (0x00000000) 


Name 


LAs pon odo: qs. [e pv ape ges qur peso oe 
| Tye | Ro | Ro | Ro | Ro | Ro | Ro | Ro | Ro | Ro | Ro | ro | Ro | Ro | no | ro | RO | 
(Reset | o | o | o | o | o fo | [ o | o | MW M$ o j| o j| o | o | 


Spinlock Version ID Register 

Fiel R m 

ĪSS [m [we S emm —— 
VERID IB [RO | 0x0000 0200 | Spinlock Version ID Register 


6.14 AP Clock Control 


Base Addr Range Addr Map Description 
0x2150 0000 ~ 0x215F FFFF AP Clock Control Register 


6.14.1 AP Clock Register Address Map 


[offset Addr [Name L —  ] 
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[offset Addr [Name J Description 1] 


6.14.1.1 clk ap ahb cfg 


0x00000020 clk ap ahb cfg (0x00000000) clk ap ahb cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


CIK ap ahb 
| Name | reserved reserved = vi 


Lo fe o c p —-—— ws M 
[Reset | o | o j o j| o j ojo jo jo jojo opo opo jo) o] 
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clk ap ahb cfg 


31:24] |RO |Ox0 | Reserved . |— | | — — — | 
23:16] | RO |00 | Reserved | 
[reserved — |[15:8] | HO |00 =| Reserved | 
reserved |[7:2] |RO [0x0 | Reserved | 


clk ap ahb sel: clk ap ahb source 
selection 
2'h0: clk 26m ap ate 
clk ap ahb sel [1:0] RW 0x0 2'h1: clk_76_8m 
2'h2: clk_128m 
2'h3: clk 192m 


6.14.1.2 CIK ap apb cfg 


0x00000024 clk ap apb cfg (0x00000000 | elk ap apb cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk ap apb 
EJ = = reserved reserved a P 


clk ap apb cfg 


31:24] RO. |Ox0 | Reserved —  — — — —  — | 
23:16] | RO |Ox0 | Reserved —.—— — — — | 
[reserved  |[15:8] | HO. |00 | Reserved 

[reserved  |[7:2] | RO |00 |Reserved | 


clk ap apb sel: cik ap apb source 
selection 
2'h0: clk 26m ap 
clk ap apb sel [1:0] RW 0x0 2'hl:clk 64m 
2'h2: clk 96m 
2'h3: clk 128m 


6.14.1.3 clk gsp cfg 


0x00000028 clk gsp cfg (0x00000000) [clk gspcfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved 
EJ 
| Reset | o | o j o [ oļoļofļoļoļjoļoļoļoļoļoļo(ļo 
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clk_gsp_cfg 


31:24] |RO | 0x0 | Reserved | 
23:16] |RO [0x0 |Reserved | 
reserved — |[15:8] [RO |Ox0 | Reserved | 
reserved |[7:2] |HO |080 | Reserved | 


Sa S clk_gsp source selection 
2'h0: clk_96m 
clk_gsp_sel [1:0] RW 0x0 at E 95, 0m 
2'h3: clk 256m 


6.14.1.4 clk dispcO cfg 


0x0000002C clk dispcO cfg (0x00000000) clk dispcO cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved reserved 


SSS SSS AU 
| Reset | o | o | o fo oļoļjoļojoļoļjoļjoļj oj oļoļ o 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 / 3 | 2 | 1 J| O | 


Ik di 


| Type MEME d" SSS SS V 
| Reset | o j o j oj oj ojojogjogJpjogpogjogpjsoyopo)jso,yo)| 


clk dispcO cfg 


Ls 
(reserved [3124] | RO |Ox0 | Reserved  — | | — — — | 
(reserved [23:116] | RO |Ox0 | Reserved | | |  — — — | 
reserved _ [isti] | RO [|Ox0 | Reserved — o — | 
i : 

[reserved [7:2] [RO [0x0 [Reseved J 


clk dispcO sel: clk dispcO source selection 
2'h0: clk 153 6m 

ck dispcü sel |[1:0] |RW | oxo URBE) 
2'h3: clk 312m 


6.14.1.5 clk dispcO dbi cfg 


0x00000030 clk dispcO dbi cfg (0x00000000 clk dispcO dbi cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


Ik 
reserved clk_dispcO_dbi_div reserved Gk HIS pO. 
a | sel 


| Type | 
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clk dispcO dbi cfg 


31:24] | RO. |Ox0 |Reserved — = | — — —  — | 


23:16] | RO |0x0  |Reseved — | .— à— àQ | 
15:11 "are JAW |00 | ok eiepet di np 


es Mee] doi d y ERO TP | 10:8) 8] [RW foxo — 0 T clk dispcO dbi div: clk div = clk src/(div +1) 


— UG [VI 


clk dispcO dbi sel: clk dispcO dbi source 
AJ 128 
C m 
cik_dispc0_dbi_s | 1.0] | RW 2'hi:clk 153 6m 
2'h2: clk 192m 
2'h3: clk 256m 


6.14.1.6 clk dispcO dpi cfg 


0x00000034 clk dispcO dpi cfg (0x00000000) clk dispcO dpi cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


— reserved reserved 


clk dispcO dpi div reserved clk dispcO 
RETE sel 


clk dispcO dpi cfg 


31:24] |DO |00 T Reserved  — à à—àÀ &à—  — $5] 
23:17] | HO. |Ox0 | Reserved _  &-  —  — —— — | 


clk_dispcO_ dpi SSSI dispcO dpi pad sel: clock source from 
ad a TN [16] EM pad, ARIVE 024 
ok; _dispc0_cpi_d | rs. :8j [0x0 | clk dispc0_dpi_div: clk_div = clk_src/(div +1) 


n S GEM LM TSE 


CIK dispcO dpi sel: clk_dispcO_dpi source 
310: elk 128 
, C m 
clk_dispc0_dpi_s | [1:0] 2'hi:clk 153 6m 
2'h2: clk 192m 
2'h3: clk 384m 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 348 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC9830A Device Specification 


6.14.1.7 clk_dispc1_cfg 


0x00000038 cik_dispc1_cfg (0x00000000 [ cik dispcī_cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_dispc1_ 


reserved clk_dispc1_div reserved sat 


TH T | RW | 
— | | 1 EZ EMM 


clk_dispc1_cfg 


31:24] | RO |Ox0. | Reserved | 
23:16] | RO [0x0 | Reserved | 
15:11] T BG  |0x0 | Reserved | 
clk_dispc1_div clk_dispc1_div: clk div = clk src/(div +1 

reserved erano [0x0 | Reserved ND 


clk_dispc1_sel: clk_dispc1 source selection 
2'h0: clk 153 6m 
CIK dispcí sel [1:0] RW 0x0 2'h1:clk_192m 
2'h2: clk_256m 
2'h3: clk_312m 


6.14.1.8 clk_dispc1_dbi_cfg 


0x0000003C cik_dispc1_dbi_cfg (0x00000000 cik_dispc1_dbi_cfo 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved reserved 


Ik 1 
reserved CIK dispcí dbi div reserved elk dispct.- 
EX | Sel 


| Type [ORO 
cll) ee EEN 


clk_dispc1_dbi_cfg 


31:24] | RO. |Ox0 | Reserved  — — — — — —— Cid 
23:16] | RO |0x0 | Reserved 


15:11 e 


clk_dispc1_dbi_d ||] : 8) [0x0 — |ok dispci dbi div: clk div = clk src/(div +1) 


ee ee 


ae dispc1_dbi_sel: cik_dispci_dbi source 
selection 
clk_dispc1_dbi_s [1:0] 2'h0: clk 128m 
el 2'hl:clk 153 6m 
2'h2: clk 192m 
2'h3: clk 256m 
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6.14.1.9 clk_dispc1_dpi_cfg 
| 0x00000040 | | cik dispci dpi cfg (0x00000000) | 


rēn (si pasas ūjajs(a (2s De ae 


reserved reserved 


clk_dispc1_dpi_cfg 


31:24] |RO |0x0 | Reserved |— — — — — — | 
23:17 ERAF | Reserved | 


clk as C1 dpi FO SENSE Ipi pad sel dock source from dispci dpi pad sel: clock source from 
ad se pure ROT pad, alive | one 


BK PG -dpi 9 |[15:8] | [ākā LET 8] [RW [oxo | 0 T elk dispct dpi div: clk div = clk src/(div +1) 
mid A 


clk dispci dpi sel: cik dispci_dpi source 
S Sr 128 
C m 
ck_dispet_dpi_s | [1:0] | RW 2'hi:clk 153 6m 
2'h2: clk 192m 
2'h3: clk 384m 


6.14.1.10 CIK nandc ecc cfg 
0x00000044 clk nandc ecc cfg (0x00000000) clk nandc ecc cíg 


reserved 


B reserved reserved 


BUE 
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clk_nandc_ecc_cfg 


31:24] |RO | 0x0 | Reserved | 


23:16] | RO |0x0O | Reserved ——  — — — — | 
(reserved |[ls:8] [RO — | 0x0 | Reserved _ __ _ — _ | 


[reserved T LT T TRO CL _|Reseved | 
clk_nandc_ecc_sel: clk_nandc_ecc 
clk_nandc_ecc_s ShO Sae UR 
el 1'h1: clk 192m 


6.14.1.11 clk sdioO cfg 


0x00000048 clk sdio0 cfg (0x00000000) clk sdio0 cfg 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1 resev — 0 0 0 | reserved 
ze MO HR E a 


CIK sdioO s 
o ET em RUE a 


| Type | 


CIK sdioO cfg 


esame Jor [me [WEE [Dee in i 
(reserved  |[31:24] | RO |00 | Reserved 

reserved — |[23 16 TRO |Ox0 |Reserved | 
(reserved | [15:11] | HO |0xO | Reserved  /— —— — —h—à— 3$ | 
clk_sdio0 div: clk div = cik src/(div +1 
reserved  |[72] |RO  j|Ox0  jHeseved .— — — — — —  —— | 


clk_sdioO_ sel: clk sdioO source selection 
2'h0: clk 26m ap 

clk sdioO sel [1:0] | Rw | oxo zu clk em 
2'h3: clk 384m 


6.14.1.12 clk_sdio1_cfg 


0x0000004C cik_sdio1_cfg (0x00000000) cik_sdio1_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name [reserved — 0 0 0 0 | reserved 
Mm up nl 


CIK sdioí s 
reserved reserved el 


| Type. EEUU " . 
[Reset | 0 [0 | oļoļoļoļoļoļoļoļoļoļoļoļoļo | 
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clk_sdio1_cfg 


31:24] | RO | USU | Reserved —  — — ——  — — J— j| 
23:16] | RO  |0x0 | Reserved — — — — — — | 
(reserved |[15:8] | HO |Ox0 | Reserved  — | —— — — | 
reserved |[7:2] |RO |080 [Reserved . .— .— — | — — — | 


clk_sdio1_ sel: clk_sdio1 source selection 
2'h0: clk 48m 

clk sdioi sel [1:0] |RW | oxo See rede m 
2'h3: clk 128m 


6.14.1.13 clk sdio2 cfg 


0x00000050 clk sdio2 cfg (0x00000000) clk sdio2 cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved reserved 


CIK sdio2 s 
reserved reserved el 


EN UM ^ | 
rrrrvl( 0/0 sg oo | 0 


CIK sdio2 cfg 


31:24] |RO |Ox0 | Reserved — — — — — — | 
23:16] | RO. |Ox0 | Reserved CCC 
(reserved |[15:8] | HO |Ox0 | Reserved | — |  —  — — | 
reserved 1 |[72] |RHO |080 [Reserved . |. .— »— — —  — | 


CIK sdio2 sel: clk sdio2 source selection 
2'h0: clk 48m 

clk sdio2 sel [1:0] |RW 0x0 ana: ol fom 
2'h3: clk_128m 


6.14.1.14 clk_emmc_cfg 


0x00000054 clk_emmce_cfg (0x00000000 [| cikemmecig | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved reserved 


clk_emmc_ 
reserved reserved L 
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clk_emmc_cīfg 


31:24] | RO. |Ox0 | Reserved  — — | — —  — | 
23:16] |RO [0x0 |Reseved | | — — | — | 
(reserved .  |[15:8] [RO |Ox0 | Reseved | 
reserved 1 |[72] |HO |080 | Reserved tC“ — | 


CIK emmc sel: clk_emmce source selection 
2'h0: clk 26m ap 

ck emme sel |[1:0] Rw  |O0xO Aue clk ae 
2'h3: clk_384m 


6.14.1.15 clk_gps_cfg 


0x00000058 clk_gps_cfg (0x00000000) [clk gps cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved reserved 


Tye | | — 1 ] | | — |— | — ES 
[Reset | o | o j o j| o j ojo jo jo jojo o po ojo jojo) 


clk gps cíg 


31:24] | HO | 0x0 | Reserved 
23:16] |RO | OXO | Reserved 
|reserved —  |[15:8] | HO |OxO | Reserved 
[reserved  |[7:1] |RO  |0x0 | Reserved 


CK Ups Ser clk gps source selection 
clk gps. sel [0] RW | oxo T o Se Bm 


6.14.1.16 clk_gps_tcxo_cfg 


| 0x0000005C | clk_gps_tcxo_cfg (0x00000000) | cik gps tcxo cfg | 
ena WW ce je, 


| reserved reserved n 
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clk gps tcxo cfg 


31:24] | RO. |Ox0 | Reserved — .— —  — —  — — | 
23:17 a EE |Reserved — — 33. | 


clk gps tcxo pa eee PASO CE Source Tom gps tcxo pad sel: clock source from 
(16 bad active high 


Ee eo te SS RR 
[reserved [[7:0] [RO [0x0  j|Reseved | 


6.14.1.17 clk_usb_ref_cfg 


0x00000060 clk_usb_ref_cfg (0x00000000) clk_usb_ref_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name [reserved — 0 0 | reserved 
"II 


x 
reserved reserved 


clk_usb_ref_cfg 


31:24] | RO. [0x0 | Reserved 
23:16] | RO | 0x0 | Reserved 
(reserved |[15::8] |RO  |Ox0 | Reserved  |— > — — —  — | 
reserved 7/2 e |RO [0x0 | Reserved | 


c leo rel sel. clk usb ref source 
selection 
CIK usb ref sel [.0] RW 0x0 1'h0: clk 12m 

1'h1:clk_ 24m 


6.14.1.18 clk uartO cfg 


0x00000064 clk uartO cfg (0x00000000) clk uartO cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved reserved 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 | 3 | 2 J| 1 J| O | 


Ç clk uartO s 
[Name | mana O ee 


| Type || Ro — N | 
[Reset | o j o jo oj ojogyjogjogpjognpogyogpsogyopogjso,yo)| 
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clk_uartO_cfg 


31:24] |RO |Ox0. | Reserved | 
23:16] |RO |00  |Reserved Cd 
15:11] [RO  |0x0 | Reserved — 1 — >  —— | 
clk_uartO_ div clk_uart0 div: clk_div =clk_src/(div +1 


da lu 0 a | 
CIK uartO sel: CIK uartO source selection 
2'h0: clk 26m ap 

CIK uartO sel [1:0] RW 0x0 2'h1: clk 48m 
2'h2:clk 51 2m 
2'h3: clk 96m 


6.14.1.19 CIK uarti cfg 


0x00000068 clk uarti cfg (0x00000000) [| ek uar cig e] 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


d clk_uart1_s 
LAN iiie 


N lI DUUM "v i i 
[Reset | o j o jo joy ojoyjogjogpjogpogyogpogyopo)jo,yo)| 


clk_uart1_cfg 


31:24] | RO |0x0 | Reserved | 
23:16] | RO |Ox0 | Reserved — — — — — —— — — | 
15:11] | HO [0x0 jHeseved — — — .— — &à— — — | 
clk uarti div clk uarti div: clk div = clk src/(div +1 

|reserved  |[72] |HO |060 T Reserved — — — h— à 9  — — | 


clk_uart1_ sel: CIK Uant source selection 
2'h0: clk 26m ap 
CIK uart1 sel [1:0] RW 0x0 2'h1: clk_48m 
2'h2: CIK 51 2m 
2'h3: clk_96m 


6.14.1.20 clk_uart2_cfg 


0x0000006C cik uart2 cfg (0x00000000) [cik uart2 cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reseved Cd reserved 
i TS 


CIK uart2 s 


| Type | 
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clk_uart2_cfg 


31:24] |RO |Ox0. | Reserved | 
23:16] |RO |00 | Reserved Cd 
15:11] [RO |Ox0 | Reserved — — — — — à» o | 
CIK uart2 div cik uart2 div: clk div = clk src/(div +1 


[reserved 1 |[/:2] [RO [0x0 | Reserved «— 1 à— 1 | 


CIK uart2 sel: CIK uart2 source selection 
2'h0: clk 26m ap 

clk uart2. sel [1:0] |RW [0x0 and: clk Es 
2'h3: clk 96m 


6.14.1.21 clk uart3 cfg 


0x00000070 cIK uart3 cfg (0x00000000) [cik uart3 cfg — | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | — eseve Cd reserved 
1. EIE 


CIK uart3 s 


CIK uart3 cfg 


enone [en Tues ERE [ewe i 
reserved | [38124] |RO |Ox0 | Reserved  — — — — | 
reserved . [23:316] | RO |Ox0 | Reserved  — | | —— —  — | 
|jreserved |[15311] | HO. |Ox0 | Reserved  — | — — — — | 
CIK uart3 div: clk div = clk src/(div +1 

|jreserved |[7:2] |RO |00 [Reserved . .— .— | — —  — | 


clk_uart3_ sel: CIK uart3 source selection 
2'h0: clk 26m ap 

ck uat3 sel  |[1:0] |RW foxo | Shticlk 29m - 
2'h3: clk 96m 


6.14.1.22 clk uart4 cfg 


0x00000074 clk_uart4_cfg (0x00000000) clk uart4 cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved reserved 


CIK uart4 s 
| Name | ea O PROMIS 


NM ——w IEEE JM 
| Reset | o | o j o[ojojo oyjojJo]ogp]ogpoyjogjogpjso,p|»o| 
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clk_uart4_cfg 


31:24] | RO | 0x0, | Reserved | 
23:16] | RO |0x0 | Reserved | 
15:11] | HO  |0x0O | Reserved | 
clk uart4 div clk uart4 div: clk div = clk src/(div +1 


[reserved 1 |[/7:2] [RO [0x0 | Reserved «— 1  — | 


CIK uart4 sel: CIK uart4 source selection 
2'h0: clk 26m ap 

clk uad sel [1:0] |RW [0x0 and: clk Es 
2'h3: clk 96m 


6.14.1.23 clk i2c0 cfg 


0x00000078 cIk i2c0 cfg (0x00000000) [clk i2c0cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | eseve Cd reserved 
< a S SNE) 


clk_i jd se 
L1 (IRI GG ja ii 


clk i2cO cfg 


Fea nome [on me EE [oen —— 
reserved [[31:24 | RO |J USU | Reserved = —— —  J— — | 
reserved  |[23:316] | RO |Ox0 | Reserved = — — — — j| 
reserved  |[1531|] |RO |Ox0 | Reserved — | 
[reserved |[7:2] |RO |0x0 | Reserved | 


CIK i2cO sel: CIK i2cO source selection 
2'h0: clk 26m ap 

clk i2cO sel [1:0] |RW jox = | Sng: CK 48m 
2'h3: clk 153 6m 


6.14.1.24 clk i2c1 cfg 


0x0000007C cIk i2c1 cfg (0x00000000) [clk ici cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk i2c1 se 
| Name | ea O said 


18 iw EE à JM 
| Reset | o | o}otofototototoftotofotototot{o | 
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clk_i2c1_cfg 


31:24] | RO |Ox0 | Reserved | 
23:16] | RO  |0x0 | Reserved | 
15:11] | HO. JOx0. | Reserved jj 
clk i2ci div clk I2c1 div: ck_div = cIk src/(div +1 


reserved — [[7:2] |HO [0x0 | Reserved — 0 | 


CIK i2c1 sel: clk i2c1 source selection 
2'h0: clk 26m ap 

clk i2c1. sel [1:0] [Rw | 0x0 ans. olk MN 
2'h3: clk 153 6m 


6.14.1.25 clk i2c2 cfg 


0x00000080 cIk i2c2 cfg (0x00000000) [cik i2c2cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | — — eseve — — | reserved 
I T a S SNE) 


clk_i ie se 
E ES BG is iii 


clk i2c2 cfg 


este [on Tues [ERE [nece ——— 
reserved |. [3124] | RO. |Ox0 | Reserved ——  — | 
|reserved | [23:316] | RO |Ox0 |Heseved  — — ——  — | 
[reserved [15311] | RO |OxO0 | Reserved 

CIK i2c2 div: clk div = clk src/(div +1 
|jreserved |[7:2] |RO [0x0 | Reserved 


clk_i2c2_ sel: clk_i2c2 source selection 
2'h0: clk 26m ap 

clk i2c2 sel NE Kaw oo  |2h5ck2om X 
2'h3: clk 153 6m 


6.14.1.26 clk i2c3 cfg 


0x00000084 cIk i2c3 cfg (0x00000000) [clk i2c3 cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk i2c3 se 
| Name | ea O iiid 


M —— IEE JM 
| Reset | o |j o |0] oļoļoļoļjoļjoļoļoļoļoļoaļoļo 
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clk i2c3 cfg 


31:24] |RO | 0x0 | Reserved  — | | ë O 
23:16] TRO je Reserved a... 
15:11] | HO. |Ox0 | Reserved | 
clk i2c3 div clk 12c3 div: clk div = cik src/(div +1 


ad REAL SE E nn | 
clk_i2c3_ sel: clk i2c3 source selection 
2'h0: clk 26m ap 

CIK i2c3 sel [1:0] RW 0x0 2'h1: clk 48m 
2'h2:clk 51 2m 
2'h3: clk 153 6m 


6.14.1.27 CIK i2c4 cfg 


0x00000088 cIk i2c4 cfg (0x00000000) [clk i2c4 cig | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


Ik i2c4 
| Name | enst O Pier d 


ENNESUENED" 0 1 A BM 
| | | | NNEMNHMNHA 34. 3 —  MO!DO! NBNB 
clk i2c4 cfg 


enone [en [we [WES free 
(reserved |[31224] |RO |Ox0 | Reserved | 
(reserved |[23:316] | RO |Ox0 |Reserved | 
reserved |[1531|] [RO |Ox0 | Reserved | 
clk i2c4_div: clk div = clk. src/(div +1 

reserved |[7:2] |HO |080 T Reserved | 


clk_i2c4_sel: clk_i2c4 source selection 
2'h0: clk 26m ap 
CIK i2c4 sel [1:0] RW 0x0 2'h1: clk_48m 
2'h2: clk_51_2m 
2'h3: clk 153 6m 


6.14.1.28 clk spiO cfg 


[  0x0000008C | cik_spi0_cfg U [cik spiü cfg ^ | 
EIIMENEBRNEBNEIEIE IE 


reserved reserved 


clk_s ie se 
IE a nidis i 
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clk spiO cfg 


31:24] | HO [Ox0 | Reserved Cd 
23:17] | RO. |00 | Reserved 


less EET 
; CIK spiO0 pad sel: clock source from 
reserved 15:11] | RO | 0x0 . | Reserved 


[Reserved — —  — | 
CIK spiO div CIK spiO, div: clk div = clk src/(div +1 
[reserved 1 |[72] |RO [0x0 | Reserved —. 1 1 0 | 


CIK spiO sel: clk spiO source selection 
2'h0: clk 26m ap 
CIK spiO sel [1:0] RW 0x0 2'h1: clk_96m 
2'h2: clk_153_ 6m 
2'h3: clk 192m 


6.14.1.29 clk_spi1_cfg 
| — 0x00000090 | clk spit, cfg (0x00000000) 


EI EE RENE BEAE HE 3E RR ME REIME RR NR NRIARCS 


reserved reserved 


clk_s 4 _se 
pe E E 


| Type | 


CIK spil cfg 


31:24] | RO. T USU | Reserved 
23:17] |RO |00 | Reserved 


ed UU U O O 
; CIK spi pad sel: clock source from 


19:8] | HO. |00 | Reserved 


Reserved — — — — à— — | 
ck. spii div clk spii div:clk div=clk src/(div +1 
nec was La C 


clk_spii1_sel: CIK Spi source selection 
2'h0: clk 26m ap 

clk spit. sel [1:0] |RW | 0x0 20 Kam 
2'h3: clk_192m 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 360 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


6.14.1.30 clk_spi2_cfg 


[ — 0x00000094 | [| — cik spi2 cfg(0x00000000) ^ | 
in eee Cee E EA E AEE ee 


reserved reserved 


Ik. : m. 
[Ne um n niin m 


| Type | 
RS O | — NEE —5 5 ^ ING 


CIK spi2 cfg 


31:24] |RO |Ox0 | Reserved — |  — — — — j| 
23:17] |RO |00 | Reserved 


Reserved | 
c clk_spi2_pad_sel: clock source from 
reserved 15:11] | RO =| 0x0 | Reserved 


[Reserved SS S AS) 
clk_spi2_div clk_spi2_div: clk_div = clk_src/(div +1 
[reserved |[7:2] |RO [0x0 | Reserved — 0 1 0 


CIK spi2 sel: clk spi2 source selection 
2'h0: clk 26m ap 

clk spi2 sel [1:0] |Rw go NY Spe: oi 96m Gm 
2'h3: clk 192m 


6.14.1.31 clk_iisO_cfg 


0x00000098 cik_iis0_cfg (0x00000002) 
EI [31 [aa fis [Jā [ar] dē [S [24 Pas RENE NROR Prag: 


E reserved reserved 


| Name | reserved]  ckiísode — | reserved ET 
| Type RW 
[Reset | o j o |0 oj ojogyjogjogpjonpoyjyogpsogyogpogjs:jo)| 
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clk_iisO_cfg 


31:24] | RO | USU | Reserved — | — — — — — | 
23:17] |RO [0x0 | Reserved 


|Reserved — | 
" CIK sù pad sel: clock source from pad, 
reserved 15:11] | RO [0x0 | Reserved 


CIK iisO div CIK iisO div: clk div = clk_src/(div +1 
reserved  [[7:2] |RO [0x0  jHeseved . ——  — —  —  — | 
CIK iisO sel: clk_lisO source selection 
2'h0: clk 26m ap 
CIK iisO sel : RW 0x2 2'h1: clk_128m 
2'h2: clk_153_6m 


6.14.1.32 clk_iis1_cfg 


[0x0000009C_| clk_iist_cfg (0x00000002 
S eee ee ERE 


pes NN reserved reserved 


| Name | reserved]  ckiístdv — | esemed | ck iit sel | 
| Type MEME N, V KES ^ | 
| Reset | o j o jo jo jojo yogjogjogpoyjogpsoyogpogjs:jo)| 


clk iis1 cfg 


31:24] RO. |Ox0 | Reserved CCCs 
28:17] |RO |Ox0 | Reserved — — — — — — — — | 


m Ik iis1 I: clock f 
cik iis! pad sel | [16] on Jis Ok ist pad ee cio source from pad sel: clock source from pad, 
15:11] | HO. |0x0 jHeseved | 


clk isi div clk isi div: clk div = clk src/(div +1 
jreserved |[7:2] |RO | 0x0 | Reserved  — |. . — — | 


CIK iis sel: clk_lis1 source selection 
2'h0: clk 26m ap 

clk iis1 sel [1:0] RW 0x2 2'h1: clk_128m 
2'h2: clk_153_6m 
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6.14.1.33 clk_iis2_cfg 


[ 0x000000A0 | cik iis2 cfg(0x00000002) — | 
nesi ainu ER 


reserved reserved 


| Name | — reseved |  ckis2dv — | reseved — | ck iis2 sel | 
| Type AAW S 
[Reset | o j o j oj oj ojojogjopjonjfoyjogpogyogpogjysjo,| 


clk iis2 cfg 


31:24] | HO |Ox0 {Reserved —— —— — — | 
23:17] |RO |Ox0 [Reserved — | — — — ——  — j| 


clk iis2 pad sel | [16] Rw foo | Fok fe? pad ser cock source rom pad, JE pad - sel: clock source from pad, 


[reserved [15:17] | HO |Ox0 | Reserved — — —  — — — | 
CIK iis2 div: clk div = CIK src/(div +1 
[reserved |[7:2] |RO  jOx0 T Reserved . ——  — | — — — | 
CIK iis2 sel: clk_lis2 source selection 
2'h0: clk 26m ap 
clk iis2 sel : RW 0x2 2'h1:clk 128m 
2'h2: clk 153 6m 


6.14.1.34 clk_iis3_cfg 


[_0x000000A4_—| cik_iis3_cfg (0x00000002) 
S a Ls pa APE ER T3938 T 97 T3 


reserved reserved 


| Name | — —  resevd | ck is3 div clk. iis3. sel 


| Type a o S —— 0 à À à à TT 
[Reset [| o j o jo f oj ojoyogjogpjognpogyjogpsogyopogjs: jo) 
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clk iis3 cfg 


31:24] |RO |Ox0 | Reserved | — — — | 
23:17] |RO [0x0 [Reserved |— — — —— — —— — | 


clk iis3 pad sel | [16] Rw foo | Fol 83 pad 561 clock source Tom pad, sel: clock source from pad, 


1:11] [RO [0x0 | Reserved CC 


CIK us3 div | [10:8] | RW | [OxO | —X liso div: CIK div = clk. src/(div +1 
reserved  1|[7:2] |RO j|Ox0  jReseved —— — — | 
clk_lis3_ sel: clk iis3 source selection 
2'h0: clk 26m ap 
clk iis3 sel : RW 0x2 2'h1:clk 128m 
2'h2: clk 153 6m 


6.14.1.35 clk zipenc cfg 


0x000000A8 cik_zipenc_cfg (0x00000003 | cik zipenc_cig | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved reserved 


clk_zipenc 
| Name | reserved reserved - = 


RW 


jj US 
RHH HH H HH HOH H HH REE 


clk_zipenc_cfg 


31:24] | HO. [0x0 | Reserved | — — —— — — | 
23:16] | HO. |Ox0 | Reserved  — | | — — — | 
|reserved —.  |[15:8] | HO | 0x0 | Reserved 

lreserved |[7:2] |RO  |0x0 | Reseved __  _ —_ O O 


clk_zipenc_sel: clk_zipenc source selection 
2'h0: clk_96m 

ck zipenc sel | [1:0] |RW  |ox3 — | Spit: clk 133 6m 
2'h3: clk_256m 


6.14.1.36 clk_zipdec_cfg 


0x000000AC clk_zipdec_cfg (0x00000003) clk_zipdec_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


CIK zipdec . 


reserved reserved 
sel 


SS —- 9 —- —  —1—— R 
| Reset | o | oj o[oj[ojo ojojol[ogj[ojonj;ojogpsgjstj 
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CIK zipdec cfg 


31:24] |RO |Ox0 | Reserved  — = — —  — || 


23:16] | RO [| 0x0 | Reserved — 1 | 
[reserved [1:8] |HO [0x0 | Reserved — — — | 
[Reserved == 7) 


reserved |[7:2] [RO [0x0 | Reserved 
clk_zipdec_sel: clk_zipdec source selection 
2'h0: clk_96m 
clk_zipdec_sel [1:0] RW 0x3 2'h1: clk_153_6m 
2'h2: clk_192m 
2'h3: clk_256m 


6.15 AON Clock Control 


Base Addr Range Addr Map Description 
0x402D_0000 ~ 0x402D_FFFF AON Clock Control Register 


6.15.1 AON Clock Register Address Map 


[offset Addr [Name [Beseipion — — 
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6.15.1.1 clk_pub_ahb_cfg 


0x00000020 clk_pub_ahb_cfg (0x00000000) clk_pub_ahb_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_pub_ah 
reserved reserved pub 
b_sel 


T 5 RO SO 
rr (00 MM 


clk_pub_ahb_cfg 


31:24] | RO | 0x0 | Reserved CC 
23:16] | RO | 0x0  |Reserved | 
reserved sd} [15:8] | HO | 0x0 | Reserved 

reserved |[7:2] |RO |0x0 | Reserved | 


clk pub ahb sel: clk pub ahb source 
selection 
2'h0: clk 26m. pub 
clk pub ahb sel | [1:0] RW 0x0 2'h1: clk 96m 
2'h2: clk 128m 
2'h3: clk 153 6m 


6.15.1.2 CIK emc cfg 


0x00000024 clk emc cfg (0x00000002) [| elk emc cig. 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | | — — — reeved ^ | 


reserved 


CIK emc di CIK emc se 
reserved reserved 


S — 5 Eun — |— m 


clk emc cfg 


31:24] TRO |Ox0 | Reserved CC‘ — — | 
23:16] | RO | 0x0 | Reserved = — — — — — | 
KAC |0x0 | Reserved | 
Lek eme vt EW H — clk_emc_div: clk div = clk_src/(div +1 
|Reserved — — — — ^ | 


[reserved |[72] |HO |00 | Reserved 


CIK emc sel: clk_emc source selection 
2'h0: clk 26m pub 

clk emc sel [1:0] SA KG 
2'h3: clk 1066m 
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6.15.1.3 clk_aon_apb_cfg 


0x00000028 clk aon apb cfg (0x00000000 clk aon apb cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk aon ap CIK aon ap 
a | cmm TRO m c Tren 
X KM 
| Reset | o | o| o| ooo] o | o Moo ooo 0 (0 | o | 


clk_aon_apb_cfg 


31:24] | RO. [0x0 [| Reserved | 
23:16] | RO |Ox0 | Reserved | 
15:10] | RO. |Ox0. | Reserved | 
clk aon apb div |[9:8] | RW [0x0 | cik aon apb div: cik div = clk src/(div +1 

[ reserved |[/:2] |RO 0x0: [Reseed — — | 


CIK aon apb sel:  clk_aon_apb source 
selection 
2'h0: clk 26m aon 
clk aon apb sel | [1:0] RW 0x0 2'hl:clk 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


6.15.1.4 clk audif cfg 


0x0000002C cik_audif_cfg (0x00000000) cik_audif_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reseveci | reserved 
S IEEE. SSS 


clk_audif_s 
reserved reserved LE 


clk audif cfg 


31:24] | RO |Ox0 | Reserved CC 


23:16] |RO H 0x0 [|Heseved — 5.  .— .— | 
[reserved [15:8] |RO [0x0 H Reserved — 1h .— | 


[reserved | |[72] [RO |00 =| Reserved — &n — |] 


CIK audif sel: clk audif source selection 
ck audit sel — |[1:0] |RW foxo | SN: clk <6m U 
2'h2: clk 51 2m 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 367 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZR SPREADTRUM 


SC9830A Device Specification 


6.15.1.5 clk fm cfg 


[ —0x00000030 [| ^ ^ gl fm cfg(0x00000000 ^ ^ | 
bs [EE IET ni 


pe: 
reserved reserved 
īri 


| Name | — eseved | reserved 
| Type [Reemi S RE Kec EE i) 
KES o{|oļoļoļoļoļoļoļoļoļoļoļoļoļof o] 


clk_fm_cfg 


31:24] | RO |Ox0 | Reserved i j| 
28:17] | RO. | 0x0 | Reserved CC 


clk_fm_pad_sel: clock source from a 


[reserved [[15:8] [RO [0x0  |Reserved > | 
preserved [[7:0] [RO [0x0 [Reserved > | 


6.15.1.6 clk_adi_cfg 


0x00000034 clk_adi_cfg (0x00000000) [ck adi cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_adi_cfg 


31:24] | RO |Ox0 | Reserved | 
28:16] | RO |Ox0  |Heseved —0 — 11 0 — | 


reserved |[ls:8] [RO [0x0 | Reserved — .— — — _ | 
reserved 1 |[/£2] |HO [0x0 | Reserved ——. —— 0 


clk adi sel [t0 |RW foo -— LET selection — | adi sel: clk adi source selection 
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6.15.1.7 clk pwmO cfg 


0x00000038 clk_pwm0_cfg (0x00000000 | clk pwmO cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved reserved 


clk_ 
reserved reserved 
= 


clk_pwm0_cfg 


31:24] | RO. | 0x0 | Reserved 
23:16] | RO | USU | Reserved 
(reserved |[15:8] |HO  |0x0 | Reserved 
reserved |[|71] |HO |00  jHeseved | 


CIK pwmO sel: clk_pwm0 source selection 
1'h0: clk 32k 
CIK pwmO sel [ 0] RW 0x0 1'h1: clk 26m rfo 


6.15.1.8 clk_pwm1_cfg 


0x0000003C clk_pwm1_cfg (0x00000000) [clk pwmi cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ 
reserved reserved 


clk_pwm1_cfg 


31:24] | RO. | 0x0 | Reserved 
23:16] | RO | 0x0 | Reserved 


[reserved  |[15:8] [RO [0x0 | Reserved — .— . | 
|reserved [7:1] |RO — |0x0 T Reserved 


Reserved p —HÜ 
CIK pwm1 sel: clk pwm1 source selection 
CIK pwm1. sel [ 0] RW 0x0 1'h0: clk_32k 
i'hi:clk 26m rfO 
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6.15.1.9 clk_pwm2_cfg 


0x00000040 clk_pwm2_cfg (0x00000000 [ ^ cik pwm2 cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ 
reserved reserved 
mi 


clk_pwm2_cfg 


31:24] | RO. | 0x0 | Reserved 
23:16] |RO | USU | Reserved 
|reserved  |[15:8] |HO [0x0 | Reserved 
reserved |[|71] |HO |00 |Reserved CC‘ — | 


CIK pwm2 sel: clk pwm2 source selection 
1'h0: clk 32k 
CIK pwm2 sel [ 0] RW 0x0 1'h1: clk 26m rfo 


6.15.1.10 clk pwm3 cfg 


0x00000044 clk pwm3 cfg (0x00000000) [clk pwm3 cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ 
reserved reserved 


clk_pwm3._cfg 


31:24] | HO. | 0x0 | Reserved 
23:16] | HO |0x0 | Reserved 


[reserved |[15:8] [RO [0x0 | Reserved | 


[reserved [[7:1] |RO  |0xO | Reserved | 


CIK pwm3 sel: clk pwm3 source selection 
1'h0: clk 32k 
clk pwm3 sel [ 0] RW 0x0 hi: clk 26m rfO 
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6.15.1.11 clk_thm_cfg 


0x00000048 clk thm cfg (0x00000000 | clk thm cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk thm cfg 


31:24] | RO |0xO T Reserved 
23:16] | RO. |0x0 | Reserved 
reserved  |[15:8] |RO |Ox0 | Reserved | 
reserved [[7 1] |HO |080 T Reserved | 


clk_thm_sel: clk_thm source selection 
clk thm sel [0] RW 0x0 LAL pectin, ēka V 


6.15.1.12 clk_ca7_dap_cfg 


0x0000004C clk_ca7_dap_cfg (0x00000000 clk_ca7_dap_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ca7_da 
reserved reserved 
p_sel 


Type EM 
| Reset | o | o j o j| o j oļoļoļojļoļoļoļjoļojoļoļo | 


clk ca7. dap. cfg 


31:24] | RO |Ox0 | Reserved = — —— — — J— j| 
23:16] | HO |Ox0 |Heseved  — —  — J— j| 
|jreserved  |[15::8] |RO |00 | Reserved .— — — — — | 
jreserved |[7:2] [RO |00  jReseved |. | 


CIK Ca: dap sel: cik Ca: dap source 
selection 
2'h0: clk 26m rf0 
clk ca7 dap sel |[1: 0] RW 0x0 2'h1: clk_76_8m 
2'h2: clk 128m 
2'h3: clk 153 6m 
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6.15.1.13 clk_ca7_ts_cfg 


0x00000050 cik_ca7_ts_cfg (0x00000001 clk_ca7_ts cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


CIK ca7 ts 
reserved reserved eal 


RU 
reeroeerekrreirie rr EM 


clk_ca7_ts_cfg 


31:24] | RO. |Ox0 | Reserved CC  J— — j| 
23:16] |RO |Ox0 |Heseved CC — —  — | 
|reserved — — |[15:8] | HO. |OxO | Reserved 

[reserved |[7:2] |RO |00 | Reserved) 


CIK ca/ ts Sel: CIK ca/ ts source selection 
2'h0: clk. 32k 

dk ca7 ts sel. |[1:0] |RW foa | Spit: ck e6m_rf0 
2'h3: CIK 153 6m 


6.15.1.14 CIK mspi cfg 


0x00000054 clk mspi cfg (0x00000000) [clk mspi cfg |] 
| Bit | 31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved — 1 | reserved 
< ©) | 


clk_mspi_cfg 


31:24] | RO | 0x0__| Reserved 

23:16] | HO. |Ox0 |Heserved | 
|jreserved |[15:8] | HO |Ox0 | Reserved —  — | | 
reserved |[7:2] |RO |080 [Reserved . .— | | — —  — | 


clk m sel: CIK mspi source selection 
dE 
; | : C m 
clk_mspi_sel 512: c 76 Bm 
2'h3: clk 96m 
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6.15.1.15 clk_i2c_cfg 


0x00000058 cik_i2c_cfg (0x00000000) [ cikižccig ^ | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved reserved 


reserved 
| Type  — 1 || )hA?^ | .  (  À .a?3,E£Wm 
[Reset | o | o j| o [ oļoļo[ļoļoļoļoļoļofļoļoļo(ļo 


clk i2c cfg 


31:24] | RO |Ox0 | Reserved CCCs 
23:16] | RO |0x0 | Reserved | 
(reserved |[15:8] | RO |0x0 | Reserved | 
reserved |[7:2] |HO |080 | Reserved | 


CIK i2c sel: clk_i2c source selection 
2'h0: clk 26m rfO 

clk i2c sel [1:0] |RW | oxo SnI: CI 
2'h3: clk 153 6m 


6.15.1.16 clk avsO cfg 


0x0000005C cik_avs0_cfg (0x00000000) clk_avs0_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


CIK avsO s 
reserved reserved el 


Type | 80 [| RO ] RW | 
[Reset | o | o j o j| o j ojo jo jo jojo opo ,»oj]jo jo) o| 


clk avsO cfg 


31:24] | RO |Ox0 |Heseved | — — — — — | 
23:16] | RO |O0x0 | Reserved — — — | 
reserved  |[15::8] |RO |00 | Reserved  — | .— — — | 


RO | 
CIK avsO sel: CIK avsO source selection 
2'h0: clk 26m rfO 
clk avsO sel [1:0] Sn b M 
2'h3: clk 96m 
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6.15.1.17 clk_avs1_cfg 


0x00000060 cik_avs1_cfg (0x00000000 clk_avs1_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk avsí s 
reserved reserved el 


NM 
ce qs qe Esq (0 0 MM CM 


clk avsi cfg 


31:24] | HO. |Ox0 |Heseved  — — — — — j| 
23:16] | RO |Ox0 | Reserved  — —  — — j| 
|jreserved  |[15::8] |RO |Ox0 | Reserved |.  .— — — | 
reserved _  |[7:2] [RO |00 | Reserved | 


clk_avs1_sel: clk_avs1 source selection 
2'h0: clk_26m_rf0 

ck avsí sel |[1:0] |RW foxo  |5ni: cik 48m 
2'h3: clk_96m 


6.16 MCU JTAG Interface 


The MCU JTAG interface consists of the following pins. 


e MTDO, test data output 

e MTDI, test data input 

e MTCK, test clock 

e MTMS, test mode 

e MTRST_N, test reset, active low 


For JTAG timing parameters please see “JTAG Timing’. 
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6.16.1 JTAG Timing 


TCK 


TMS 


TDI 


TDO 


Figure 6-33 JTAG Interface Timing 


Table 6-12 JTAG Interface Timing 


[Symbo [Parameter | min | Typical | Max [units | 
tou TCKpusewihiow | so | 100 | 500000 [ns | 


[sums | TMS Input Setup Time | 44 | - | =- [ns 
hw —[mSmeumi me [ej — | = [ro 
[sum — |TblimutSetupTme | 44 | - | - |n | 
im | - fs | 

Bobamoupaoda | 6 | — | + m — 


6.17 ZIP Encoder Controller 


Base Addr Range Addr Map Description 
0x2120 0000 ~ 0x212F FFFF ZIP ENC Control Register 
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6.17.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused 
on decompression speed. 


6.17.2 Features 
@ Support LZO1X-1 compression; 


@ Support command queue; 


6.17.3 Function Description 


ZIPENC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPENC compresses a block 
of data into matches (a sliding dictionary) and runs of non-matching literals to produce 
good results on highly redundant data and deals acceptably with non-compressible 
data, only expanding incompressible data by a maximum of 1/64 of the original size 
when measured over a block size of at least 1KB. 


0 
1 8x 8x 
m> | ebexstaity || T P| abexsbits | 
AXI Read 7 
a” H»- piss m Async FIFO 
—»| S » a 
n Dict string 
Input string 
Offset 
AXI Write ZIPENC ZIPENC  -T«— — Hash Table 
s > sae M EHS OIC ly Comp (4x4096x12bits) 
A A 
AHB Bus ZIPENC ZIPENC 
bu di Regs i Queue ZIPENC 
Figure 6-34 ZIPENC Architecture 
Syntax Word 


Header with raw data length <= 13 


EEEE ee 


0001 R: run length, it is in 2~14. 


Run=R-1 
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Header with raw data length > 13, run length <= 18 
EICJEJKJ IE CM | eeeroien E 


0000 R: run length, it is in 1~15. 


Run=R+3 


Header with raw data length > 13, run length > 18 
mje|spetspa|t]o] Description c> | 


0000 R(0000) '0000' indicates that length is 18 and R, exists. 
R, R,: run length, it is in 0-255. If it is 0, then length is 255 
and R,,4 exists. 
Rīsi R,+1: run length, it is in 0-255. 
Run = Rai + Rn + 18 


MARKER Offset <= 2K, Length <= 8 
UDDDDDUD NEN NN 


L: Repeat length, 2-7; O4: Offset LSBs; R: new char run 


length. 
Oz: Offset LSBs; R: new char run length 


O2 


Length = L + 1 
Offset = (Os, O4) + 1 


MARKER Offset <= 2K, Length <= 8 
LC IED D R RN 


o L: Repeat length, 2-7; O4: Offset LSBs; R: new char run 
! length. 
Oz: Offset LSBs; R: new char run length 


O2 


Length = L + 1 
Offset = (O2, O1) + 1 
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V.0.2 


MARKER 2K < Offset <= 16K, Length <= 8 


UDDDDDDDNNEN- ERN 


00100 L: Repeat length, 2-6. 


O, R O,: Offset LSBs; R: new char run length. 


Oo Os: Offset MSBs. 


Length = L +2 
Offset = 102, O1) + 1 


MARKER 2K < Offset <= 16K, Length > 8 


UDDDDDUDN e 


L: Repeat length, 0/7-31. If Lis 0, then it actually is 33 
and L, exists. 


La L,: More repeat length, 0~255. If L,is 0, then it actual is 
255 and L,,, exists. 
O, R O,: Offset LSBs; R: new char run length. 
O2 Oz: Offset MSBs. 
Length = L +2 


Offset = (O5, O1) + 1 


MARKER 16K < Offset < 64K, Length <= 8 


0001 Os: Offset MSB; L: Repeat length, 2-6. 


O, R O,: Offset LSBs; R: new char run length. 


O2 Os: Offset MSBs. 


Length = L +2 


Offset = (O3, O», O4) — 0x4000 
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MARKER 16K < Offset < 64K, Length > 8 


200002 00 e ———— 


0001 Os: Offset MSB; L: Repeat length, 0/7. If Lis 0, then it 
3 actually is 9 and L, exists. 
La L,: More repeat length, 0~255. If L,is 0, then it actual is 
255 and L,,, exists. 
O; R O1: Offset LSBs; R: new char run length. 
Oo Os: Offset MSBs. 
Length = L + 2 


Offset = { Os, O», Oi) — 0x4000 


Run is in 1~3 


EEE — ee —— 


R: new char run length. 


O2 
Run=R 
Run is in 4~18 
TEENA 799 7 
R is 0. 
O2 
R, Rpis 1715. 
Run = R,+3 
Run > 18 
PEERBBDED ee 
R is 0. 
O2 
Rn Rnis 0. 
Baa Haun is 0-255, if Ras is 0, then it actual is 255 and R,,2 
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exists. 


Run = Ra + 18 


Tail 


PEE, — 


0001 0001 


0000 0000 


0000 0000 


Hash Function 


Hash functions are mostly used to accelerate table lookup or data comparison tasks 
such as finding items in a database, detecting duplicated or similar records in a large 
file. Hash functions are primarily used in hash tables, to quickly locate a data record 
(for example, a dictionary definition) given its search key (the headword). Specifically, 
the hash function is used to map the search key to the hash. The index gives the place 
where the corresponding record should be stored. 


ZIPENC implements 2 level hash to improve hit rate, if first hash miss, then active 
second hash. 


Hash Table Source Buf | Hash Table Source Buf 
ABCD | ABCD 
ec LATIN ES | eor E 
MEN — —... | Lo AaMENN — — 
hash. addr1 Match from |. hash addri Matchļfrom 
f here | f here 
i 
One Hash | Two Hash 
| 
| 
| aa S | 
| i 
| 
| 
| 
| 
Figure 6-35 Hash Function Example 
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6.17.4 Control Registers 


6.17.4.1 Memory map 
ARM base address: 0x2120 0000 


Offset Address |Name [Description —— | 
0x0000 ZIPENC CTRL ZIPENC control 


ZIPENC input address, it is raw 

0x0004 ZIPENC. IN. ADDR dala address when compressing; it 
is compressed data address when 
decompressing. 


0x0008 ZIPENC_IN_LEN ZIPENC input length. 


ZIPENC output address, it is 
compressed data address when 
compressing; it is raw data address 
when decompressing. 


|0x0030 — —— |0x0030 ^ . | ZIPENC_COMP_STS | COMP STS |ZIPENC compression stats | |ZIPENC compression stats | stats 


AXI 
0x0034 ZIPENC_STS master, command gueue 
status ea | 


|0x0038 —— |0x0038 |ZIPENC STS1 — STS1 |ZIPENC STS! | Memory control status info. | control status info. 
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Offset Address | Name | Description 
0x0050 ZIPENC IN ADDRX #X input address 
0x0054 ZIPENC IN LENX #X input length 


0x0058 ZIPENC OUT ADDRX #X output address 
0x005c ZIPENC OUT LENX #X output length 
0x0060 ZIPENC TIME OUT ZIPENC timeout 


6.17.4.2 Register Descriptions 


6.17.4.2.1 ZIPENC CTRL 
Description: ZIPENC control. 


Fe [soos [2 [27 |: [a [a [o | 4] & eo | e e| v - 
L3 IE CONNECT 


Reserved AXI_GAP 


ZIPE 
ZIPE ZIPE 
Reserved OUT_SWT IN SWT Reserved Reserved 


| Type | — 
S SSG ë RÀ ë ë ERES 


Field Name Type | Reset | Description 
Value 


Perea) (no [sro |Reewd ——  — 
Prissy [Ro [sm |Reewd — — — — 


OUT SWT [11:10] | RW | 2'hO0 It is byte order in a 32bits word, if the source is 
(BO, B1, B2, B3), then it mapped to: 
0: (BO, B1, B2, B3}; 
1: (BO, B1, B2, B3) > (B3, B2, B1, BO}; 
2: (BO, B1, B2, B3) > (B2, B3, BO, B1]; 
3: (BO, B1, B2, B3] > (B1, BO, B3, B2]. 


IN SWT 2'h0 It is byte order in a 32bits word, if the source is 
(B0, B1, B2, B3), then it mapped to: 
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0: (BO, B1, B2, B3}; 

1: (BO, B1, B2, B3) > (B3, B2, B1, BO}; 
2: (BO, B1, B2, B3) > (B2, B3, BO, B1}; 
3: (BO, B1, B2, B3) > (B1, BO, B3, B2). 


pt} (RO [3mo [Reseved —— | 


ZIPENC RUN [4] R/W |ThO | ZIPENC run, write ‘1’ to run ZIPENC, and it is 
cleared by HW. 


[Ba [RO |210 |Reserved 


ZIPENC_MODE [1] R/W | t'hO ZIPENC work mode 
0: Normal mode; 
1: Length limited mode (when compression 
length > expected length, writing is not over 
expected length); 


ZIPENC EN | [0] | RW | ThO | ZIPENC enable, active high. 


6.17.4.2.2 ZIPENC_IN_ADDR 


Description: ZIPENC input address. 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Fame | zem EN 


Type wo 


i FPNN O O yO 
[Reset | o | o | o | o | o AN No |o |o ooo ooo 
ceee eae ees EISA 

Pe AOE S 


ZIPENC_IN_ADDR 


Type w 


Field Name Type | Reset | Description 

S as 
ZIPENC IN ADDR | [81:0] | WO | 32'h0 | ZIPENC input address, this info will be pushed 
PANS" PP | (dk 
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6.17.4.2.3 ZIPENC_IN_LEN 
Description: ZIPENC input length. 


TTS Taa Raa IE |x| mle] wl 7] 


Reserved 


Type 


J. 
K (CC |] 
Sr NEE 


Reserved ZIPENC_IN_LEN 


Type 


Field Name Type | Reset | Description 
Value 


|.  [[Bii8]|RO [iso [Reserved | 


ZIPENC IN LEN [12:0] | WO | 13'h0 | ZIPENC input length, this info will be pushed into 
input queue. 


6.17.4.2.4 ZIPENC OUT ADDR 
Description: ZIPENC output address. 


Lm [sc ps2 [2 | 25 [25 [2 [s [2 2 [s | TR 
Piemeram J 


ZIPENC_OUT_ADDR 


Type 


I NN 00 T 
ewe, M AE ee eee EEE KA 
Pi ra E ERIE ee RISE RECS EES 


ZIPENC_OUT_ADDR 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC_OUT_ADDR | [31:0] | WO | 32’h0 | ZIPENC output address, this info will be pushed 
into input queue. 
Write ZIPENC_IN_ADDR and ZIPENC_IN_LEN 
before ZIPENC_OUT_ADDR; 
ZIPENC_IN_QUEUE write pointer will increase 
‘1’ after write ZIPENC OUT_ADDR. 
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6.17.4.2.5 ZIPENC_OUT_LEN 
Description: ZIPENC output length. 


Lm [sro] s [2 [2 [25 [2s [2 [25 2 [2 [s | s | e [  [ 6 | 


Reserved 


Type 


J. 
| Reset |RU KO I O VKO K A VECO UON GE GO R (R D 
PE 


Reserved ZIPENC_OUT_LEN 


Type 


Field Name Type | Reset | Description 
we m 
[memo |tm |Reewd CC 


6.17.4.2.6 ZIPENC CUR IN ADDR 


Description: ZIPENC current input address. 


ZIPENC CUR IN AD 
0x0014 ZIPENC current input address 


DR 
| Bit | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name | —  — QN aS 0 0 0 0— 


ZIPENC. CUR IN ADDR 


Type 


IB 00 00 ooo 
EZERS M AE eee Eee 
EEN KASES aes EES 


ZIPENC_CUR_IN_ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC_CUR_IN_ADDR | [81:0] 32'h0 | ZIPENC current input address, it is active 
parameter in work. 
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6.17.4.2.7 ZIPENC_CUR_IN_LEN 
Description: ZIPENC current input length. 


Cm [s ps2 [2 [27 [ [s TSTST RR 


Reserved 


Type 


J. 
KS (CC |] 
PT 


Reserved ZIPENC_CUR_IN_LEN 


Type 


Field Name Type | Reset | Description 
Value 


pC 343] DO [rono [Reserved — — — | 


ZIPENC_CUR_IN_LEN | [12:0] 13'h0 | ZIPENC current input length, it is active 
parameter in work. 


6.17.4.2.8 ZIPENC CUR OUT ADDR 
Description: ZIPENC current output address. 


ZIPENC CUR OUT A 
0x001c ZIPENC current output address 


ZIPENC CUR. OUT. ADDR 


us uy ei EE 
[Reset | o | o Lae | oo | oo | oo | oo | oo | oo KS KS KS CRC 
SHREE E RIE ORIS IRIS IER 


ZIPENC_CUR_OUT_ADDR 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC_CUR_OUT_ADDR | [81:0] 32'hO | ZIPENC current output address, it is active 
parameter in work. 
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6.17.4.2.9 ZIPENC_CUR_OUT_LEN 


Description: ZIPENC current input length. 


ZIPENC_CUR_OUT_L 
0x0020 ZIPENC current output length 


Car [oo [se es ee ae KKK 


Reserved 


Type 


a NMMMEMMMMMMZMZZ——- 
KS «cc C |] 
t PEE RE ESI CRT ESTIS ZE) 


Reserved ZIPENC_CUR_OUT_LEN 


Type 


Field Name Type | Reset | Description 
Value 


|. (Bita (Ro [rono [Reserved | 


ZIPENC CUR OUT LEN | [12:0] 13'h0 | ZIPENC current output length, it is active 
parameter in work. 


6.17.4.2.10 ZIPENC IN QUEUE 
Description: ZIPENC input queue. 


Lm [sep [2 [2 [2 [25 [25 [ 2 [ 5 [2 5 [s |  [ TR 


Reserved DBG RADDR 


Ka KONNKEKEKSKA KOKK  KENKNEN 


Field Name Type | Reset | Description 
Value 


femalo TR 
DBG_RADDR [18:16] | RAW | S'hO Debug read address, set an address to get its 
parameter information from queue. 
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Pray (Ro [mo |Reewd CS 
[arur [ns [Ro [tw Ful status eass — 
asur — [na [Ro [Tw | Empty status of input queue 
[a peera Tai [Ro | aro | Depthofinputqueue. — — 


ST NL BL NE 


Q RADDR |64] [RO |9h0 | Read address of input queue. 
$a fm fa eee 


Q_WADDR |20] | RO | sho | Write address of input queue. 


6.17.4.2.11 ZIPENC_OUT_QUEUE 
Description: ZIPENC output queue. 


Pen [spo 2 [2 | [2 [2 [22 [3 [2 5 [8 | o [ e TR 


Reserved 


Type 


| 

Reset R / ||] 

| Bt [15 | 4 ts | 2 | t | oj 9 j 8 | v | e jj as 2, 1j0 
Qc 


Reserved Q_RADDR Q_WADDR 


"we pep 9 De] 9 —] 
Ia = CE KS 


Field Name Type | Reset | Description 
Value 


MT I HAN NEN 
Q CLR Queue clear, write ‘1’ to clear queue. 
Wy adh Tiag Taga feens o  — — 


Q_RADDR [6:4] Read address of input queue. 
PF — lm mom |Reewi 1 


Q WADDR [2:0] [RO |310 Write address of input queue. 
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6.17.4.2.12 ZIPENC_COMP_LEN 
Description: ZIPENC compression length. 


[os [PEN compression engh Pens LEN 
eee e | v [- 


Reserved 


Field Name Type | Reset | Description 
Value 


[ mmm [twm [Reseved O | 

ZIPENC COMP LEN | [12:0] 13'h0 | ZIPENC compression length, it got from output 
queue with Q RADDR of 
ZIPENC OUT QUEUE. 


6.17.4.2.13 ZIPENC COMP STS 
Description: ZIPENC compression status. 


Lm [spo [2 [25 [2 25 [25 [2 [ 5 [2 2 [s | [5 | 7 [ wl 


Reserved 


ERR STS 


Field Name Type | Reset | Description 
Value 


|. (Bt16l (RO [1610 |Reseved —— — | 


[15:8] 8'hO Over-long status 
Bit[m]: #(m-8) segment compression length is 
great than expected length when it is ‘17, 
m=8~15. 
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ERR_STS [7:0] 8'h0 Error input parameter status 
Bit[n]: #n segment input length is great than 4K 
when it is ‘1’, n=0-7. 


6.17.4.2.14 ZIPENC_STSO 
Description: ZIPENC status0. 


Ten Jalol» [2 [25 [25 [2 [8 [2 2 [s | ole]  [ v6] 
C 0 WA UU] 


Reserved 
LM 


WFI WFI RFIF 
QUEUE STA | SAVE STAT FETCH STA 
Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


|. (8110 (RO |22h0|Resmed —— | 


QUEUE STATE [9:8] 2h0 | Command queue state 

0: IDLE; 

1: FETCH; 

2: COMPRESS; 
SAVE_STATE [7:6] 2h0 | AXI save state 

0: IDLE; 

1: READY; 

2: WORK; 

3: WAIT. 


WFIFO FULL [8] [RO | ho | AXI write FIFO full indication. 
WFIFO_EMPTY IN [RO | tht | AXI write FIFO empty indication. 
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FETCH STATE [3:2] ll 


RFIFO FULL 


DNE AXI read FIFO full indication. 
RFIFO EMPTY Ea 


AXI read FIFO empty indication. 


AXI fetch state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 
E 
KR 


6.17.4.2.15 ZIPENC STS1 
Description: ZIPENC status1. 


Le [sooo [2 [Tu [sz | s [a] [a | s e | v] v] 
L3 D i NNNM 


Reserved MEM1 DEPTH 


Reserved MEMO DEPTH 


Type 


Field Name Type | Reset | Description 
Value 
129 (Ro |sm [Reeve —— 


LEBER _ DEPTH [28:16] I [RO | 13'h0 | #1 group memory depth. 
| — [H543]|RO [BHO | Reseved Cid 


MEMO_DEPTH [12:0] [RO | 13'h0 | 40 group memory depth. 
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6.17.4.2.16 ZIPENC_STS2 
Description: ZIPENC status2. 


COE 
TTS Taala TTT TSTS TRT 
CR T NN NA awoon come ——_ 

H e oe | o 


Field Name Type | Reset | Description 

Value 
OBUF_DEPTH [31:28] | RO |4h0 | Output buffer depth. 
OBUF_RADDR [27:24] [RO |4ho | Output buffer read address. 


OBUF_WADDR [23:20] }{RO |4^O | Output buffer write address. 


COMP STATE [19:16] 4'hO Compressing state 
0: IDLE; 
1: RDY; 
2: SEARCH; 
3: TRY; 
4: LITERAL; 
5: MATCH; 
6: MATCH RC; 
7: MATCH LT 9; 
8: MATCH GT 9; 
9: OFF LEN; 
10: OFF LEN EX; 
11: LEN. 34; 
12: OFF. 34; 
13: TAIL; 
14: TAIL RC; 
15: END. 
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RC STATE [15:14] Run length and Copy sub-state 
0: IDLE; 
1: RUN; 
2: RUN EX; 


3: COPY. 


Dm 
WORK PTA 


6.17.4.2.17 ZIPENC INT EN 
Description: ZIPENC interrupt enable. 


Le [s [329 [2 [2 25 [25 2 [25 [ 2 [5 [8 | 9 [ e | v [56 | 


Reserved 


Reserved 
TE 


| Type | 
S 11 11] (1 1 RER 


Field Name Type | Reset | Description 
DE OS C DIE 
[mra o (2ono [Reseved —— | 
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6.17.4.2.18 ZIPENC_INT_CLR 
Description: ZIPENC interrupt clear. 


RNEREXEREXESEREREREREREREREIE ERES 
em EN 


Reserved 


(INSEE EEE] 
Kā | | | J] 
| Bt | 15 ta | 13 | 2 m | t0 9 | 8 | 7 | e | s as RRR 


E o 


LR 


Field Name Type | Reset | Description 
Value 
|. 813) | RO_ famo 


TIMEOUT_CLR Write ‘1’ to clear TIMEOUT interrupt. 
SEG_DONE_CLR Write ‘1’ to clear SEG_DONE interrupt. 


ZIPENC_DONE_CLR 7 WO | 1’hO Write to clear ZIPENC DONE 
uc 
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6.17.4.2.19 ZIPENC_INT_STS 
Description: ZIPENC masked interrupt status. 


Per [sro [2 [2 [2 [25 5s 25 [5 [2 2 [o | TR 
LOIN U 


Reserved 


(IEEE EEE] 
Kā | | | J] 
| Bi | 15 ta | t3 | 2 m | t0 9 | 8 | 7 | e | s as 2 RHD 


EE 


EEXEJ 
L1 — — 1g] / ^ KES 


Field Name Type | Reset | Description 

ENEMIES 
|. [ers [Ro [om |Reevd — | 
[Timeout STS fi} (Ro (tho | Masked TIMEOUT interrupt — | 
[seG DONE STS [m [RO |tno | Masked SEG DONE interupt — | 
|ZIPENC_DONE STS [io] _|RO | Tno | Masked ZIPENC DONE interrupt | 
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6.17.4.2.20 ZIPENC_INT_RAW 


Description: ZIPENC raw interrupt status. 


ECNEREXEREXEREREREREREREREREIERERES 
LOIN EN 


Reserved 


(IEEE EEE] 
Kā | | | J] 
| Bit | 15 ta | 12 | 2 im | t0 9 | 8 | 7 | e | s as 2 | 0 


E o B 


| Type | 


Field Name Type | Reset | Description 

— SN 
Jetair [Ro [zoo |Reevd —— | 
[Timeout RAW fi) (Ro | iho | Raw TIMEOUT interu | 
[SEG DONE RAW (11 [RO |tno | Raw SEG DONE interrupt — | 
[ZPENC DONE RAW [fo] _| RO | Tho |RawzIPENC DONEimemup. | 


6.17.4.2.21 ZIPENC_IN_ADDRX 
Description: Read back ZIPENC input address. 


s Taa aasa EKK KK 
mm O o oO 


ZIPENC_IN_ADDRX 
w O T 
IES o CMA e IC CM HHRHH 
aT TS STTS TSTS es [as e 


ZIPENC_IN_ADDRX 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC_IN_ADDRX | [31:0] adi 32'h0 | Read back 4X ZIPENC input address, it is for 
debug. 
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6.17.4.2.22 ZIPENC_IN_LENX 
Description: Read back #X ZIPENC input length. 


Cm [sro] o [2 [2 [25 [25 [2 [5 2 [5 [5 | | e | v [ 56. 


Reserved 


Type 


J. 
| Reset |RU KO I O VKO K H GE KO R R D 
t Jisjiaji|ijnjiojojsjz|sjsjajsje]ijo] 
| Name | | ee = | 


Reserved ZIPENC IN LENX 


Type 


Field Name Type | Reset | Description 
Value 


|. |[Bii8]|RO [igno | Reseved — — — | 


ZIPENC IN LENX | [12:0] all 13'h0 | Read back £X ZIPENC input length, it is for 
debug. 


6.17.4.2.23 ZIPENC OUT ADDRX 
Description: Read back ZIPENC output address. 


Read back #X ZIPENC output address 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | — 00 ENRE | 


ZIPENC OUT ADDRX 


Type 


us uy i 
[Reset | o | o Lae | oo | oo | oo | oo | oo | oo KS KS KS KRKA 
SHREE E RIE 9 EE GRECE a eee LR 


ZIPENC_OUT_ADDRX 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC_OUT_ADDRX | [31:0] ud 32'h0 | Read back 4X ZIPENC output address, it is for 
debug. 
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6.17.4.2.24 ZIPENC_OUT_LENX 
Description: Read back #X ZIPENC output length. 


[sc [Ree @XZIPENC aas [ ZPENC.OUTXENY] 
Cm [sro] o 2 [27 [25 [2s [2 [2 2 [2 [8 | » | e | v [ 6. 


Reserved 


Type 


J. 
K (CC || 
KS EEE RS ESENES AES EORR RC 
| Name | | ZEE . = 


Reserved ZIPENC OUT LENX 


Type 


Field Name Type | Reset | Description 
Value 


|. ferisi|Ro [rono |Reseved — — — | 


ZIPENC OUT LENX | [12:0] idi 13'h0 | Read back #X ZIPENC output length, it is for 
debug. 


6.17.4.2.25 ZIPENC TIME OUT 


Description: Timeout. 


Lm Jalol» [2 [2 [ 2 [s [2 Ti [5 [9 [8 TR 


TIME OUT FLAG TIME OUT NUM 
me [OT = 
Reset | [o | o ooo ooo o oļi jo ļoļoļoi 
| Bi [15 [14 | 133/132 | 1 wo 9 | 8| 7 | e| 5| [3 |2]|t [0| 
| Name | 


TIME_OUT_NUM 


Type RW 


Field Name Type | Reset Description 
Value 


TIME_OUT_FLAG | [31:24] 8’hO Timeout flag, 
Bit[24]: #0 segment timeout; 
Bit[25]: #1 segment timeout; 
Bit[31]: #7 segment timeout; 


TIME OUT NUM | [23:0] | R/W | 24'h100000 | Timeout number, clk_zipenc unit. 
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6.18 ZIP Decoder Controller 


6.18.1 


6.18.2 


6.18.3 


0 
1 8x 8x 
m> eexit |P — | ^ > || /ebexebits || — | 
7 
AXI Read | ZIPDEC Ee BES 
Fetch 
HU gH ImTm-——— ml dm 
AXI Write | ZIPDEC ZIP DEC 0. 
= — Save Async FIFO «t decomp 
A À 


Nu Bus ZIPDEC ZIPDEC 


Base Addr Range Addr Map Description 
0x2130 0000 - 0x213F_FFFF ZIP DEC Control Register 


Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused 
on decompression speed. 


Features 
@ Support LZO1X-1 deompression; 
@ Support command queue; 


Function Description 


ZIPDEC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPDEC compresses a block 
of data into matches (a sliding dictionary) and runs of non-matching literals to produce 
good results on highly redundant data and deals acceptably with non-compressible 
data, only expanding incompressible data by a maximum of 1/64 of the original size 
when measured over a block size of at least 1KB. 


V.0.2 


Regs Queue ZIPDEC 


Figure 65-36 ZIPDEC Architecture 
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Syntax Word 


Header with raw data length «- 13 
eee, ee 


0001 R: run length, it is in 2~14. 


Run = R - 1 


Header with raw data length > 13, run length <= 18 
BD HDH E 


0000 R: run length, it is in 1~15. 


Run=R+3 


Header with raw data length > 13, run length > 18 
PTET C KI C eases S ýS 


0000 R(0000) '0000' indicates that length is 18 and R, exists. 
R, R,: run length, it is in 0-255. If itis 0, the length is 255 
and R,,1 exists. 
Rast Ra: run length, it is in 0-255. 
Run = Raut + Rn + 18 


MARKER Offset <= 2K, Length <= 8 
e uE 0 


L: Repeat length, 2-7; O4: Offset LSBs; R: new char run 


length. 
Os: Offset LSBs; R: new char run length 


O2 


Length = L + 1 
Offset = (Os, O1) + 1 
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MARKER Offset «- 2K, Length «- 8 


0300000 — NENNNNNNEN 


L: Repeat length, 2-7; O4: Offset LSBs; R: new char run 
length. 


Oo Os: Offset LSBs; R: new char run length 


Length = L + 1 


Offset = (O5, O1) + 1 


MARKER 2K « Offset «- 16K, Length «- 8 


UDDDDDUDNN e 


00100 L: Repeat length, 2-6. 
O, R O1: Offset LSBs; R: new char run length. 
O2 Oz: Offset MSBs. 

Length = L + 2 

Offset = (Os, O4) + 1 


MARKER 2K < Offset <= 16K, Length > 8 


EPEE eem —— 


L: Repeat length, 0/7~31. If L is 0, then it actually is 33 
and L, exists. 


La L,: More repeat length, 0-255. If Lais 0, then it actual is 
255 and L,,, exists. 
O, R O,: Offset LSBs; R: new char run length. 
O2 Os: Offset MSBs. 
Length = L +2 


Offset = 102, O1) + 1 
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MARKER 16K < Offset < 64K, Length <= 8 


EER — RN 


0001 Os: Offset MSB; L: Repeat length, 2-6. 
3 
O, R O,: Offset LSBs; R: new char run length. 
O2 Os: Offset MSBs. 
Length = L+2 
Offset = (O3, O2, O1) — 0x4000 


MARKER 16K < Offset < 64K, Length > 8 


0001 Os: Offset MSB; L: Repeat length, 0/7. If Lis 0, then it 
3 actually is 9 and L, exists. 
Ln Ln: More repeat length, 0-255. If Lais 0, then it actual is 
255 and L,,; exists. 
O, R O,: Offset LSBs; R: new char run length. 
O2 Os: Offset MSBs. 
Length = L +2 


Offset = { Os, O», Oi) - 0x4000 


Run is in 1~3 


80300000 e 


R: new char run length. 


O2 


Run = R 
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Run is in 4~18 
PEERBEBDE[ 79m 7 
R is 0. 
O2 
R, Rpis 1715. 
Run = R,+3 
Run > 18 
EEEREN em NN 
R is 0. 
O2 
Rn R,is 0. 
Rast Rrii is 07255, if Rh+: is O, then it actual is 255 and R,:2 
exists. 
Run = Ra + 18 
Tail 
EXCEEDED IKI CO I 
0001 0001 
0000 0000 
0000 0000 


6.18.4 Control Registers 


6.18.4.1 Memory map 
ARM base address: 0x8x00_0000 


SuSE. Description 
Address P 
0x0000 ZIPDEC_CTRL |ZIPDEC contro == |ZIPDEC contro == 


ZIPDE | 
0x0004 | ZIPDEC_INT_EN Gladis 
ZIPDEC input address, it is raw data 
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sia Description 
Address p 


0x0008 


0x000c 


0x0010 


0x0014 
0x0018 
0x001c 
0x0020 
0x0024 


0x0040 


0x0044 


0x0048 


0x004c 


0x0050 


0x0054 


0x0058 


0x005c 


V.0.2 


ZIPDEC INT CLR 


ZIPDEC INT STS 


ZIPDEC INT RAW 


address when compressing; it is 
compressed data address when 
decompressing. 

ZIPDEC interrupt clear. 

ZIPDEC input length. 


ZIPDEC masked interrupt. 


ZIPDEC output address, it is 
compressed data address when 
compressing; it is raw data address 
when decompressing. 


ZIPDEC raw interrupt. 
ZIPDEC output length. 


; 0f ; 
ZIPDEC IN. ADDR input address.0 for queue, or input 
address for non queue. 


ZIPDEC IN. ADDR1 
ZIPDEC IN ADDR2 
ZIPDEC IN ADDR3 


Input address 1 , available only if 
queue en = 1'b1. 


Input address 2 , available only if 
queue en = 1'b1. 


Input address 3 , available only if 
queue en = 1'b1. 


ZIPDEC IN ADDR4 Input address 4 , available only if 
queue en = 1'b1. 

ZIPDEC IN ADDR5 DR SA 
queue en = 1'b1. 

ZIPDEC_IN_ADDR6 nput address 6 , available only i 
gueue_en = 1'b1. 


ZIPDEC_IN_ADDR7 Input address 7 , available only if 
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sia Description 
— ress p 


input length.O for queue, or input length 
0x0060  ZIPDEC IN LEN 
TEE mae 
Input length 1 , available only if 
4 'ZIPDEC IN LEN1 
Input length 2 , available only if 
ZIPDEC IN LEN2 
Input length 3 , available only if 
ZIPDEC IN LEN 
0x0070 | ZIPDEC IN LEN4 Input length 4 , available only if 
= queue en = 1'b1. 
0x0074 | ZIPDEC IN LENS Input length 5 , available only if 
"ib queue en = 1'b1. 
0x0078 | ZIPDEC IN LENG Input length 6 , available only if 
mn queue en = 1'b1. 
0x007c | ZIPDEC IN LEN7 Input length 7 , available only if 
mn queue en = 1'b1. 
0x0080 | ZIPDEC OUT ADDR Output address 0 for gueue, or output 
= x address for non queue. 
Output address 1 , available only if 
0x0084 | ZIPDEC OUT ADDHR1 
Output address 2, available only if 
0x0088 | ZIPDEC OUT ADDR2 
Output address 3 , available only if 
0x008c | ZIPDEC OUT ADDRS3 
Output address 4 , available only if 
0x0090 | ZIPDEC. OUT ADDR4 
0x0094 | ZIPDEC OUT ADDR5 Output address 5 , available only if 
C 7 queue en = 1'b1. 
0x0098 | ZIPDEC OUT ADDR6 Output address 6 , available only if 
E E queue en = 1'b1. 


0x009c | ZIPDEC OUT ADDR7 Output address 7 , available only if 
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oroat Description 
Address Mp 


MES NENNEN 512 
0x00a0 | ZIPDEC OUT LEN Output length.O for queue, or output 
length for non queue. 
0x00a4 | ZIPDEC OUT LENI Output length 1 , available only if 
queue en = 1'b1. 
0x00a8 | ZIPDEC OUT LEN2 Output length 2 , available only if 
queue en = 1'b1. 


Ox00ac | ZIPDEC OUT. LEN3 Output length 3 , available only if 
queue en = 1'b1. 

Ox00b0 | ZIPDEC. OUT. LEN4 Output length 4 , available only if 
queue en = 1'b1. 

Ox00b4 | ZIPDEC OUT. LEN5 Output length 5 , available only if 
queue en = 1'b1. 

Ox00b8 |ZIPDEC OUT LENS Output length 6 , available only if 
queue en = 1'b1. 

Ox00bc | ZIPDEC OUT LEN7 Output length 7 , available only if 
queue en = 1'b1. 


6.18.4.2 Register Descriptions 


6.18.4.2.1 ZIPDEC CTRL 
Description: ZIPDEC control. 
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ZIPDEC control register ZIPDEC_CTRL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved AXI_GAP QUEUE LEN 


Type 


E Bi: 


| Type | 


Field Name Type | Reset | Description 

me al e ik VAK NA Sai 
[ ļisrea (no |sm [Rea 
[ frea [Ro fano [Reseed 


OUT SWT [11:10] | RW | 2'hO0 It is byte order in a 32bits word, if the source is 
(B3, B2, B1, BO}, then it mapped to: 
0: (B3, B2, B1, BO}; 
1: (B3, B2, B1, BO} > (BO, B1, B2, B3}; 
2: (B3, B2, B1, BO} > (B1, BO, B3, B2); 
3: (B3, B2, B1, BO} > (B2, B3, BO, B1]. 
IN SWT R/W. | 2'hO It is byte order in a 32bits word, if the source is 
(B3, B2, B1, BO}, then it mapped to: 
0: (B3, B2, B1, BO}; 
1: (B3, B2, B1, BO} > (BO, B1, B2, B3}; 
2: (B3, B2, B1, BO} > (B1, BO, B3, B2); 
3: (B3, B2, B1, B0) > (B2, B3, BO, B1]. 


pts} (RO [3mo [Reseved —— | 


ZIPDEC RUN [4] R/W | 1'hO ZIPDEC run, write '1' to run ZIPDEC, and it is 
prm qn Pl e 0 

QUEUE EN [3] RAN | 1'hO 1'b0: not enable queue function. 
puo IP [7^ PA AA 00 
[ eq (ao |z [Resened |^ 
|ZPDEGEN — |t [RW [tno [ZIPDEC enable, active nin — 
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6.18.4.2.2 ZIPDEC_INT_EN 
Description: ZIPDEC interrupt enable. 


Cm [a [fale [ zs [2 s [S e [e [o | e [| e | v [e 


Reserved 


Type 


NENNEN SEE 
KS (J J] 
| Bi (is | 14 | 13 | 12 m | 10 | 9 | 8 | 7 | 6 | 5 | 4 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


po 81:6} | RO__| OHO 
TIMEOUT_EN Time out interrupt enable 


DEC_LEN_ERR_EN [5] R/W | 1'hO Decompression length error interrupt 
enbalbe 
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6.18.4.2.3 ZIPDEC_INT_CLR 
Description: ZIPDEC interrupt clear. 


Cm [mp3] pz [ms [zv [s z e [| e] e | v [ - 


Reserved 
Type 


NENNEN SE 
Peset (J J] 
BEE I S CUIRE ET CR EC 


R 


H LH 


Field Name Type | Reset | Description 
Value 


| Ia (no an 
TIMEOUT_CLR Write ‘1’ to clear TIMEOUT interrupt 


DEC_LEN_ERR_CLR [5] WO | 1’hO | Write ‘1’ to clear DEC LEN ERR 
e [D memi 
SAVE LEN ERR CLR 4] WO | 1’hO | Write to clear SAVE_LEN_ERR 
"EĻ PI i 
FETCH_LEN_ERR_CLR 3] WO |1hO | Write '1' to clear FETCH LEN ERR 
Ean FI” [emm 


DEC_ERR_CLR Write '1' to clear DEC_ERR interrupt. 
QUEUE DONE CLR Write ‘1’ to clear QUEUE DONE interrupt. 


ZIPDEC DONE CLR [0] WO |1hO | Write '1 to clear ZIPDEC DONE 
interrupt. 
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6.18.4.2.4 ZIPDEC_INT_STS 
Description: ZIPDEC masked interrupt status. 


Lm [sra o [29 [2r 2s [25 [2 [2 [ a [5 [29 | s | e | 7 [ 56] 
LOIN "NNNM 


Reserved 


(ONE EE SEE 
L3: 1]ep2pegpepspe]s]s]s]s]e]tj 
EEE ERE EC U EI SIRE 


R 


S TS 
| Type [0 [so [Ro [Ro |r | ro] Fo | 


Field Name Type | Reset | Description 

penne Pele 
PT i ferea |Ro [som [Reseved CS 
|TIMEOUT STS TH [RO [roo |mMEOUTwEmp: | 
[DEC LEN ERR STS TR [RO | Tho | Masked DEC LEN-ERR interrupt | 
[SAVE LEN ERR STS — |I]  |RO [Tho | Masked SAVE LEN ERR interrupt — | 
[FETCH LEN ERR STS |8| [RO [tho |MaskedFETCH LEN ERR interrupt — | 
[DEC ERR sts |ia [RO [tho |MaskedDEC_ERR interrupt — — | 
[QUEUE Done sts [i] [RO [tho | Masked QUEUE DONE interrupt — | 
|ZIPDEC DONE sts fio] | RO [tno | Masked ZIPDEC_DONE interra | 
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6.18.4.2.5 ZIPDEC_INT_RAW 


Description: ZIPDEC raw interrupt status. 


KNENKIEIEIKAKIE AKINIAI 
LOIN EN 


Reserved 


(ONE EE SEE 
Peset (J J] 
BEE I EL SCR CS 


R 


W W AW 
KA ——  . m H —  EJEJEJEJEJEJEJ 


Field Name Type | Reset | Description 

penne Pee 
[ fierar (Ro [som |Reewd CS 
[Timeout RAW TR (RO |tro | Raw TIMEOUT interu | 
[DEC LEN.ERR RAW TRI |RO | Tho | Raw DEC_LEN_ERR interrupt | 
[SAVE LEN ERR RAW |ia] |RO [tno | Raw SAVE LEN ERR interrupt | 
[FETCH LEN ERR RAW |8| [RO [tho | Raw FETCH LEN ERR interrupt — | 
[DEC ERR RAW |ia |Ro (tho | Raw DEC ERR interu — | 
[QUEUE DONE RAW — |I] |RO [tho | Raw SEG DONE interu | 
|ZIPDEC DONE Raw [io] | RO |tro | Raw ZIPDEC_ DONE interu | 
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6.18.4.2.6 ZIPDEC_STSO 
Description: ZIPDEC status0. 


Cm [sp] pz [Ts [Tz [5]s [2 [a ]| e e| v e. 
S s 


READ_IN_LEN C_SAVE_Q C ZIP Q 


Field Name Type | Reset | Description 
Value 
Permas [mm 
READ IN LEN [20:8] |RO 190 | Current read in length for debug use 
C SAVE Q [7:4] [RO |4ho | Current save queue state, for debug use 
C_ZIP_Q [3:0] [RO |410 Current decompress state, for debug use 


6.18.4.2.7 ZIPDEC_STS1 
Description: ZIPDEC status1. 


Pex [sro [2 [2 [ 22s [25 [2 5 [2 5 [s | ole] 7 [ wl 


KKK KK CHERE OHER HRH 
ma T 


Reserved 


KS BS 
KO OGOL 


Field Name Type | Reset | Description 

Value 
TTS [sw Tass 
SAVE OUT LEN |[12:0] [RO | 13h0 | Current save out length , for debug use 
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6.18.4.2.8 ZIPDEC STS2 
Description: ZIPDEC status2. 


s TTS Ta Ta TTS TSTS TS TTT 
CR T T NN 


READ_IN_ADDR 


Type 


i ee, 
Reset | o | o |0 | o oo oo ooo oo of} | o 
EEE EEE EEE EEE 


READ_IN_ADDR 


Type 


Field Name Type | Reset | Description 
Value 


READ_IN_ADDR [31:0] |RO | 32'hO | Current read in address , for debug use 


6.18.4.2.9 ZIPDEC STS3 
Description: ZIPDEC status3. 


EINERENEIEREZ2ERERERERERERERKIEREAES 
Daw| | SERRA 00] 


SAVE OUT ADDR 
We T 
cs ECCE CERTI RR CR EIS ea Res eee 


SAVE OUT ADDR 


Type 


Field Name Type | Reset | Description 
Value 


SAVE OUT ADDR | [31:0] [RO | 32'hO | Current save out address , for debug use 
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6.18.4.2.10 ZIPDEC_STS4 
Description: ZIPDEC status 4 


Cm [so] [2 [0 2 [5 4 [5 2 [5 [5 | [| e |  [ 6. 


Reserved 


FETCH STS QUEUE STS QUEUE CS ZIPDEC CS 


Field Name Type | Reset | Description 

m rel 6 O 
[SSCs tte [RO |tmo|Reemd —— 
FETCH STS [15121 | RO |4mo | Fetch status, fordebug use — | 
[aueue sts TS [RO |4mo | Queue save status, fordebuguse | 
[aueue cs [75] [RO [Sho [Queue state machine, for debug use — | 
[aPDEC cs — top [Ro [sno | Zip decompression state machine, for debug use | 


6.18.4.2.11 ZIPDEC IN ADDR 
Description: ZIPDEC input address. 


RINENEXEIEXE2ERERERERERERETREIEREAES 


ZIPDEC IN ADDR 


L'INNENRANMNERERERERENERKRENERKENENEN 
aT TTS STTS TSTST e 


ZIPDEC_IN_ADDR 


IES CJ KM C CJM H H CK KK K 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR | [31:0] | RW | 32'h0 | ZIPDEC input address,, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means address 0 
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6.18.4.2.12 ZIPDEC IN ADDR1 
Description: ZIPDEC input address. 1 


NNERERERESESENEIERERESEREREREREZES 
LOIN EE 1 NN NN 


ZIPDEC IN ADDR1 


Type 


me ISI KA RE R A 
I fas (aa fas fae far eee EE ARs 


ZIPDEC_IN_ADDR1 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC_IN_ADDR1 | [81:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
prn em m K aee 


6.18.4.2.13 ZIPDEC IN ADDR2 
Description: ZIPDEC input address. 2 


Lm [sp 2 2 [zs [zv [o  z [à [| | e e] v [5] 
CH 1 T 


ZIPDEC_IN_ADDR2 
wel Z AN O 


ZIPDEC_IN_ADDR2 


Field Name Type | Reset | Description 
pees a 
ZIPDEC IN ADDR2 | [31:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
prm eem me m ee 
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6.18.4.2.14 ZIPDEC_IN_ADDR3 
Description: ZIPDEC input address. 3 


NNEREREREJEAEEIERERESERERERKEREZES 
LOIN 1 T NN 


ZIPDEC IN ADDR3 


Type 


me ISI IDBIDBIBIBGILBIII 
E fas (a fas fae far fao aera 


ZIPDEC_IN_ADDR3 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC_IN_ADDR3 | [81:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
prr m em m K ee 


6.18.4.2.15 ZIPDEC IN ADDR4 
Description: ZIPDEC input address. 4 


KINERENEIEAEZ2ERERERERERERERKIEREAES 
CH 1 T 


ZIPDEC_IN_ADDR4 
we | S 
rej o CJM CJ CI HHRHH 
aT TTS STTS TSTS TSS TSTS TSTST 


ZIPDEC_IN_ADDR4 


Field Name Type | Reset | Description 
M S K K) (iki 
ZIPDEC_IN_ADDR4 | [31:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
prr m em e V fi 
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6.18.4.2.16 ZIPDEC IN ADDR5 
Description: ZIPDEC input address. 5 


NCNERERERESEAEEIERERESEREREREREZES 
LOIN EE RN NN NN 


ZIPDEC IN ADDR5 


Type 


me ISI ISDBIBIIBGILBIII 
t |isjia|i|ijnjwojojsjz|sjsjajsje]ijo] 


ZIPDEC_IN_ADDR5 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC IN ADDR5 | [81:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
T e [Pe is 


6.18.4.2.17 ZIPDEC_IN_ADDR6 
Description: ZIPDEC input address. 6 


EINERENEIEREZ2ERERERERERERERKIEREAES 
CH 1 T 


ZIPDEC_IN_ADDR6 
we | S 
rej o CJM CJ CI HHRHH 
EZ KA KOR TS STTS TSTS TSTS e KK 


ZIPDEC_IN_ADDR6 


Field Name Type | Reset | Description 
M K K) (iki 
ZIPDEC_IN_ADDR6 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1'b1, zip dec read 
(fi 
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6.18.4.2.18 ZIPDEC_IN_ADDR7 
Description: ZIPDEC input address. 7 


TTS Taa TTS IEEE KKK 
LOIN EE 1 NN NE 


ZIPDEC IN ADDR7 


Type 


eI ES K RE R A 
I EEE ERES RECTE ERR IER 


ZIPDEC IN ADDR7 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC IN ADDR7 | [31:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
prn em n K len 


6.18.4.2.19 ZIPDEC IN LEN 
Description: ZIPDEC input length. 


Lm [sro] [2 [2 [25 [25 4 [25 2 [2 [ 5 | wel e [ v [ se. 
Pme 77 I 


Reserved 
Type | 
ma S SI 


Type 


Field Name Type | Reset | Description 
Value 


| [31:13] |RO | 19'h0 | Reserved | 1 | 
— IN LEN S o] RW | 13’hO | ZIPDEC input length, for both queue enable or 
disable. 
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6.18.4.2.20 ZIPDEC IN LEN1 
Description: ZIPDEC input length. 1 


NNEREXERERESEEIERERESEREREREREZE 


Reserved 


Type 


J 
KS CC |] 
PT 


Reserved ZIPDEC_IN_LEN1 


Field Name Type | Reset | Description 
Value 


LSIG [iso (Reserved | 


ZIPDEC IN LEN1 | [12:0] 13'hO | Available only if QUEUE. EN = 1'b1, zip dec read 
in length 1. 


6.18.4.2.21 ZIPDEC IN LEN2 
Description: ZIPDEC input length. 2 


Lm [spo [2 [2 [2 [25 [25 [2 [s EEE | 9 s | 7 [ wl 


Reserved 


Reserved ZIPDEC IN LEN2 


Field Name Type | Reset | Description 
Value 


|.  [[8ii8]|RO [igno |Reseved —— — — | 


ZIPDEC IN LEN2 [12:0] | RW | 18'hO | Available only if QUEUE EN = 1'b1, zip dec read 
in length 2. 
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6.18.4.2.22 ZIPDEC_IN_LEN3 
Description: ZIPDEC input length. 3 


Cm [sp [mz [ws [2 & [5 [o [s | w | v e- 


Reserved 


Type 


J 
| Reset | KO I O VKO KO A VECI DR GE O R (R D 
PT 


Reserved ZIPDEC_IN_LEN3 


Field Name Type | Reset | Description 
Value 


P8443] (RO |19hO (Reserved | 


ZIPDEC_IN_LEN3 [12:0] | RW | 13'hO | Available only if QUEUE EN = 1'b1, zip dec read 
in length 3. 


6.18.4.2.23 ZIPDEC IN LEN4 
Description: ZIPDEC input length. 4 


BINEREXEREREZERERERERERERERERERERES 


Reserved 


Reserved ZIPDEC IN LEN4 


Field Name Type | Reset | Description 
Value 


|. [BmajRo [igno |Reseved —— — — | 


ZIPDEC IN LEN4 [12:0] | RW | 18'hO | Available only if QUEUE EN = 1'b1, zip dec read 
in length 4. 
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6.18.4.2.24 ZIPDEC_IN_LEN5 
Description: ZIPDEC input length. 5 


KNENEIEIENKAKIEIEIE IE [5 [2 [s | e | v [- 


Reserved 


Type 


J 
| Reset | KO I O VKO KO A VECI DR GE O R (R D 
PT 


Reserved ZIPDEC IN LENS 


Field Name Type | Reset | Description 
Value 


|. |[Bii8]|RO [iono |Reseved —— — | 


ZIPDEC IN LEN5 [12:0] | RAW | 13'h0 | Available only if QUEUE EN = 1'b1, zip dec read 
in length 5. 


6.18.4.2.25 ZIPDEC IN LEN6 
Description: ZIPDEC input length. 6 


Lm [spo [2 [2 [2 [25 [25 [2 [8 [2 [5 [8 | 9 s | 7 [ sl 


Reserved 


Reserved ZIPDEC IN LEN6 


Field Name Type | Reset | Description 
Value 


|. [BmajRo [igno |Reseved —— — — — | 


ZIPDEC IN LEN6 [12:0] | RW | 13'hO | Available only if QUEUE EN = 1'b1, zip dec read 
in length 6. 
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6.18.4.2.26 ZIPDEC_IN_LEN7 
Description: ZIPDEC input length. 7 


Cm [s 92 [2 [27 | [5 4 [5 [2 [5 [9 [5s [| | v e 


Reserved 


Type 


J 
K «(CC |] 
PT 


Reserved ZIPDEC_IN_LEN7 


Field Name Type | Reset | Description 
Value 


LSIG [igno (Reserved | 


ZIPDEC_IN_LEN7 [12:0] | RW | 18'hO | Available only if QUEUE EN = 1'b1, zip dec read 
in length 7. 


6.18.4.2.27 ZIPDEC OUT ADDR 


Description: ZIPDEC output address. 


Lm [sep 2 [2 | 2 [25 [2 s [2 2 [s |  [ 8 | 7 [ 56] 
Piemeram J 


ZIPDEC_OUT_ADDR 


Type RW 


us Oe 
[Reset | o | o Lae | oo | oo | oo | oo | oo | oo KS KS | oo | o 
SHREE E eo IET IERI LC 


ZIPDEC_OUT_ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 


ZIPDEC_OUT_ADDR | [31:0] | RW | 32'h0 | ZIPDEC OUTput address, for both queue 
enable or disable. 
if QUEUE EN = 1'b1, it means address 0 
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6.18.4.2.28 ZIPDEC_OUT_ADDR1 
Description: ZIPDEC output address. 1 


TTS Ta Taa TSTS TS TT 
CR C710 U 


ZIPDEC OUT ADDR1 


Type 


eI IDBIIBIIBGILBIII 
Ea fas (a fas fae far fro RA EEST 


ZIPDEC_OUT_ADDR1 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC_OUT_ADDR1 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1'b1, zip dec 
pr m dm TTU 


6.18.4.2.29 ZIPDEC_OUT_ADDR2 
Description: ZIPDEC output address. 2 


KNERENEIEREZERERERERERERERKIEREAES 
CH o 


ZIPDEC_OUT_ADDR2 
we | S 
ree] o CJM CJ CI HHRHH 
La TT TS STTS TSTS TSTS TSTST 


ZIPDEC_OUT_ADDR2 


Field Name Type | Reset | Description 

RAN ki id |) Mii 
ZIPDEC_OUT_ADDR2 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1'b1, zip dec 
Press em tas TTT 
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6.18.4.2.30 ZIPDEC_OUT_ADDR3 
Description: ZIPDEC output address. 3 


EINENENEIEREZERERERERERERERKIERKEAES 
LS SSSR 


ZIPDEC OUT ADDRS3 


Type 


me KES KZ NĒ R A 
KREMI E far fo RASAS 


ZIPDEC OUT ADDRS3 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC OUT ADDRS3 | [31:0] | RW | 32'hO | Available only if QUEUE EN = 1'b1, zip dec 
p mem mm aenean TTU 


6.18.4.2.31 ZIPDEC OUT ADDRA4 
Description: ZIPDEC output address. 4 


Cm [spm]spo[o s [zw] [2 [a] e| e] v [9 
CH o o 


ZIPDEC_OUT_ADDR4 
we [OOO 
ree] o CJM CJ CI HHRHH 
La TT TS STTS TSTS TSTS TSTS TT 


ZIPDEC_OUT_ADDR4 


Field Name Type | Reset | Description 

RAN i id |) Pi 
ZIPDEC_OUT_ADDR4 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1'b1, zip dec 
pr m sa TTT 
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6.18.4.2.32 ZIPDEC OUT ADDR5 
Description: ZIPDEC output address. 5 


EINENEXEIEREAERERERERERERERKIERKAES 
LS SSCS 


ZIPDEC OUT ADDR5 


Type 


me ISI S KZ RE R A 
KEMEDIA RES EET ER ERRORI 


ZIPDEC OUT ADDR5 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC OUT ADDRS5 | [31:0] | RW | 32'hO | Available only if QUEUE EN = 1'b1, zip dec 
pres Tai | rh S n 


6.18.4.2.33 ZIPDEC OUT ADDR6 
Description: ZIPDEC output address. 6 


EINEREXEREREZERERERERESERERKHEREAES 
LINE o 


ZIPDEC OUT ADDR6 
we | — — m | 
ree] o CJM CJ CI C CS CM CA BC CIM CA IC CA ERI K 
La TT TS STTS TSTS TSS TSTS e 


ZIPDEC_OUT_ADDR6 


Field Name Type | Reset | Description 

RAN i id | Mii 
ZIPDEC OUT ADDR6 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1'b1, zip dec 
p mem tas TTT 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 425 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


6.18.4.2.34 ZIPDEC_OUT_ADDR7 
Description: ZIPDEC output address. 7 


TTS Ta Taa TSTS TS TT 
CR eee] 


ZIPDEC_OUT_ADDR7 


Type 


ree! KES KZ RE R A 
KEMEDIA SR RECTE ERI IER 


ZIPDEC OUT ADDR7 


Type 


Field Name Type | Reset | Description 

Value 
ZIPDEC OUT ADDR7 | [31:0] | RW | 32'hO | Available only if QUEUE EN = 1'b1, zip dec 
p mem da TTT 


6.18.4.2.35 ZIPDEC OUT LEN 
Description: ZIPDEC output length. 


Lm [sro os [2 [2 [25 [25 4 [25 [ 2 [2 [s | s [| e [ v [ se | 
em NNNM 


Reserved 
Tye |] 
SREE EACEA 


Type 


Field Name Type | Reset | Description 
Value 


| [31:13] |RO | 19'h0 | Reserved |. | 
EE OUT_LEN 7 o] RW | 13’hO | ZIPDEC output length, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means save out length O 
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6.18.4.2.36 ZIPDEC OUT LEN1 
Description: ZIPDEC output length. 1 


Cm [s p 2 [2 [2 [5 [5 4 [o [2 [5 [ [s | e | ve 


Reserved 


Type 


VIDI RO OO IK IA 
KS «(CC |] 
PT 


Reserved ZIPDEC_OUT_LEN1 
Type | ro rw 


Field Name Type | Reset | Description 
Value 


P8113] RO [igno [Reserved | 


ZIPDEC OUT LENT | [12:0] | RAW | 13’h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 1. 


6.18.4.2.37 ZIPDEC OUT LEN2 
Description: ZIPDEC output length. 2 


Lm [sep 2 [2 [2 [2 [25 [2 8 [2 2 [s | [5 | 7 [ v] 


Reserved 


Reserved ZIPDEC OUT LEN2 


Field Name Type | Reset | Description 
Value 


|. (Bis RO |19h0 [Reserved —— | 


ZIPDEC OUT LEN2 | [12:0] | RAW | 13'h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 2. 
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6.18.4.2.38 ZIPDEC_OUT_LEN3 
Description: ZIPDEC output length. 3 


Cm [so] [2 [0 [25 [2 4 [5 2 [2 [ | » [e ] [| e. 


Reserved 


Type 


VIDI RO OO IK IA 
KS «(CC |] 
PT 


Reserved ZIPDEC_OUT_LEN3 
Type | ro rw 


Field Name Type | Reset | Description 
Value 


[Bajro [igno [Reserved | 


ZIPDEC OUT LENS3 | [12:0] | RW | 13’h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 3. 


6.18.4.2.39 ZIPDEC_OUT_LEN4 
Description: ZIPDEC output length. 4 


Ten [sep 2 [2 [2 [25 [25 [2 5 [2 2 [8 | [5 | R 


Reserved 


Reserved ZIPDEC OUT LEN4 


Field Name Type | Reset | Description 
Value 


|. (Bis RO [igno [Reserved —  — — | 


ZIPDEC OUT LEN4 | [12:0]. | RAW | 13’h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 4. 
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6.18.4.2.40 ZIPDEC_OUT_LEN5 
Description: ZIPDEC output length. 5 


Per [so] oo [2 [o [25 [5 2 [5 2 [5 [ | » [| e [ 6. 


Reserved 


Type 


VIDI RO OO IK IA 
KS «(CC |] 
PT 


Reserved ZIPDEC_OUT_LENS 
Type | ro rw 


Field Name Type | Reset | Description 
Value 


P8113] RO [igno [Reserved | 


ZIPDEC OUT LENS | [12:0] | RAW | 13’h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 5. 


6.18.4.2.41 ZIPDEC OUT LEN6 
Description: ZIPDEC output length. 6 


BINEREXEREREZEREREREREREREREIERERES 


Reserved 


Reserved ZIPDEC OUT LEN6 


Field Name Type | Reset | Description 
Value 


[Bajro [igno [Reserved S 


ZIPDEC OUT LEN6 | [12:0] | RAW | 13'h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 6. 
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6.18.4.2.42 ZIPDEC_OUT_LEN7 
Description: ZIPDEC output length. 7 


Per [sro] o [2 [2 [25 [2 4 [5 2 [2 [s | [e | v [ se. 


Reserved 


Type 


J. 
| Reset |RU KO I O VKO K A VECO DR GE GO R R CI 
PT 


Reserved ZIPDEC_OUT_LEN7 


Field Name Type | Reset | Description 
Value 


P8113] [RO [igno | Reserved | 


ZIPDEC_OUT_LEN7 | [12:0] | RAW | 13’h0 | Available only if QUEUE EN = 1'b1, zip dec 
save out length 7. 


6.18.4.2.43 ZIPDEC_TIME_OUT 
Description: ZIPDEC time out value 


TTS Ta Ta TTT TSTST TS TTT 
A 


ZIPDEC_TIME_OUT_VAL 


ZIPDEC_TIME_OUT_VAL 


RW 


Field Name Type | Reset Description 
Value 


ZPDEC_TIME_OUTvAL [10 | AW | szmezrcoo 
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6.19 USB OTG 


Base Addr Range Addr Map Description 
0x2020 0000 ~ 0x202F_FFFF USB OTG Control Register 


6.19.1 Overview 


Usb otg includes the usb otg core and its verification environment. The usb otg core is 
a Dual-Role Device (DRD) controller that supports both device and host functions 
Supplement to the USB 2.0 Specification, Revision 1.3a and Revision 2.0. The usb 
otg’ support high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed 
(LS, 1.5-Mbps) transfers. The Usb otg core connects to the industry-standard AMBA 
High-Performance Bus (AHB) to communicate with the application and system 
memory, and is fully compliant with the AMBA Specification, Revision 2.0. 


6.19.2 Features 


6.19.2.1 General Features 
@ Supports different clocks for AHB and the PHY interfaces for ease of integration 
@ Includes USB power management features 


@ Supports packet-based, Dynamic FIFO memory allocation for endpoints for small 
FIFOs and flexible, efficient use of RAM 


Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 
Provides support to change an endpoint's FIFO memory size 


Supports endpoint FIFO sizes that are not powers of 2, to allow the use of 
contiguous memory locations 


@ Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed 
modes 


€  Power-optimized design 


6.19.2.2 Application Features 
€ Interfaces for the application via the AHB: 


B AHB Slave interface for accessing Control and Status Registers(CSRs),the 
Data FIFO, and queues 

R Optional AHB Master interface for Data FIFO access when Internal DMA is 
enabled 


@ Supports only 32-bits data on the AHB 
@ Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied 
to 1'b1 for Big Endian) 
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Supports all AHB burst types in AHB Slave interface 
Supports Split, Retry, and Error AHB responses on the AHB Master interface; 
these are not generated on the AHB Slave interface(That means core itself will 
not generate split response, but as a master, it can handle split response as retry 
response. In our case, the AHB bus does not support split transfer, so there won't 
be any split response occurred.) 

e  Software-selectable AHB burst type on AHB Master interface 

HM If INCR4 is chosen, core only uses INCR4. 

HM |f INCR8 is chosen, core normally uses INCR8, but at the beginning and at 
the end of a transfer, it can use INCR4, depending on the size of the 
transfer. 

m |f INCR8 is chosen, core normally uses INCR8, but at the beginning and at 
the end of a transfer, it can use INCR4, depending on the size of the 
transfer. 

HM If INCR16 is chosen, core normally uses INCR16, but at the beginning and 
at the end of a transfer, it can use INCR4/INCR8, depending on the size of 
the transfer. 

@ Handles the fixed burst address alignment. For example, INCR16 is used only 
when lower addresses [5:0] are all 0. 
Generates AHB Busy cycles on the AHB Master interface 
Takes care of the 1KB boundary breakup. 
Includes optional interface to an external DMA controller; data is transferred 
through the AHB Slave interface. 


6.19.2.3 USB 2.0 Supported Features 


€  Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 
1.0a) 


€ Operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) and 
Low-Speed (LS, 1.5-Mbps) modes 

@ Supports the UTMI+ Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, 
and 8/16-bit data buses are supported. 


@ Includes automatic ping capabilities 


6.19.2.4 Power Optimization Features 
€ AHB clock gating support during USB Suspend and Session-Off modes 
e Data FIFO RAM chip-select deasserted when not active 
@ Data FIFO RAM clock-gating support 
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6.19.3 


Function Description 
The following figure shows the Usb otg controller in a typical system. The core 
interfaces are summarized in the following subsections. 


AHB (application bus) 


AHB Marster I/F 


VBUS 


DP 


USB OTG UTM VF 
Controller 


USB PHY 


DM 


AHB Slave I/F 


6.19.4 


V.0.2 


DATA FIFO 


Figure 6-37 System-Level Block Diagram 


Control Registers 

By reading from and writing to the Control and Status Registers (CSRs) through the 
AHB Slave interface, your application controls the usb otg core. These registers are 
32 bits wide, and the addresses are 32-bit block aligned. 


Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port 
registers can be accessed in both Host and Device modes. When the usb otg core is 
operating in one mode, either Device or Host, the application must not access 
registers from the other mode. If an illegal access occurs, a Mode Mismatch interrupt 
is generated and reflected in the Core Interrupt register (GINTSTS.ModeMis). 


The CSR address map is fixed and does not depend on the core’s configuration (for 
example, how many endpoints are implemented). Host and Device mode registers 
occupy different addresses. All registers are implemented in the AHB Clock domain. 
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6.19.4.1 Memory map 


[Onset Address [Name —  [Bescipion — 


H Periodic T it FIF i 
0x0100 HPTXFSIZ ael eriodic Transmit O Size 
Register 


0x0104+(n-1)*04 | DPTXFSIZn IN Endpoint Tx FIFO Size n 
0x0400 HCFG Host Configuration Register 
0x0404 HFIR Host Frame Interval Register 


0x0408 HENUM Host | mame Number/Frame Time 
Remaining Register 

0x0410 HPTXSTS Host alus Transmit FIFO/Queue 
Status Register 


0x0414 HAINT Host All Channels Interrupt Register 


0x0418 HAINTMSK a All Channels Interrupt Mask 
Register 
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(n*20) 
Host Channel-n DMA Buffer Add 
0x051C+(n*20) | HCDMABn pee PSU Uer ACarESS 
Register 


0x900+(n*20) DIEPCTLn Device In Endpoint Control n 
O | 
0xB00+(n*20 DOEPCTLn Device Out Endpoint Control n 
0x908+(n*20) DIEPINTn Device In Endpoint Int n 


0x0B10 DOEPTSIZO Device Out Endpoint Transfer Size 0 


n 
DIEPTSIZn Device In Endpoint Transfer Size n 

0x910+(n*20) Sre | Devico In Endpoint Tarte Son 
O : 
0xB10+(n*20 DOEPTSIZn Device Out Endpoint Transfer Size n 
a DIEPDMAn Device In Endpoint DMA n 
0x914+(n*20) P 
Q DOEPDMAn Device Out Endpoint DMA n 
OxB144(n*20 P 


0x918h+(n*20h) | DTXFSTSn Device TX FIFO Status n 
OxOEO0 PCGCCTL Power and Clock Gating Control 


( 

T 
( 

T 

0x0910 DIEPTSIZO Device In Endpoint Transfer Size 0 

( 

T 
( 

T 


IN EP 
n 
U EP. 
(n*20) 
IN EP 
n 
IN EP 
n 
U EP 
(n"20) 
N 
n 
EP 
) 
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6.19.4.2 Register Descriptions 


6.19.4.2.1 GOTGCTL 


SC9830A Device Specification 


Description: (Global OTG Control and Status register) 


ae alae es ee 


Chir Conl 
Reserved MultValldBc cTim 
sVld sVld DSts 


| Type | 


| Bi (1s 14 | 13 | 12 


Reserved 


Ses 
Req 
Scs 


Field Name Type | Reset | Description 
Value 


| Ba jro fo |Reserved | 


7 N 


MuttvalldBe ` | (26:221 | 


Reserved 

Chirp On Enable (ChirpEn) This bit when 
programmed to 1'b1 results in the core asserting 
chirp_on before sending an actual Chirp "K" signal 
on USB. This bit is present only if 
OTG_BC_SUPPORT = 1.If 
OTG BC SUPPORT!-1, this bit is a reserved bit. 


Multi Valued ID pin (MultValldBc) Battery Charger 
ACA inputs in the following order: 


a Bit 26 - rid float. 
„Bit 25 - rid gnd 
„Bit 24 - rid a 
3 Bit 23 - rid b 
„Bit 22 - rid c 


These bits are valid only 
OTG BC SUPPORHRT-1, otherwise they 
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— e E E — 


OTGVer zm RW OTG Version Assen IL MEG NUT Indicates the OTG 
revision. = 1'b0: OTG Version 1.3. In this version 
the core supports Data line pulsing and VBus 
pulsing for SRP. 

„1'b1: OTG Version 2.0. In this version the core 
supports only Data line pulsing for SRP. 


BSesVld [19] 1'bO B-Session Valid (BSesVld) Indicates the Device 
mode transceiver status. 
= 1'bO: B-session is not valid. 
» 1'b1: B-session is valid. In OTG mode, 
you can use this bit to determine if the device is 
connected or disconnected. Note: If you do not 
enable OTG features (such as SRP and HNP), the 
read reset value will be 1.The vbus assigns the 
values internally for non- SRP or non-HNP 
configurations. 


ASesVld [18] 1'bO A-Session Valid (ASesVld) Indicates the Host 
mode transceiver status. 
= 1'bO: A-session is not valid 
a 1'b1: A-session is valid Note: If you do not enable 
OTG features (such as SRP and HNP), the read 
reset value will be 1.The vbus assigns the values 
internally for non- SRP or non-HNP configurations. 
In device mode, this bit is reserved. 

DbncTime [17] 1'bO Long/Short Debounce Time (DbncTime) Indicates 
the debounce time of a detected connection. 
» 1'bO: Long debounce time, used for physical 
connections (100 ms + 2.5 us) 
=a 1b1: Short debounce time, used for soft 
connections (2.5 us) 

ConIDSts [16] 1'bO Connector ID Status (ConlDSts) Indicates the 
connector ID status on a connect event. 
= 1'bO: The DWC otg core is in A-Device mode 
a 1'b1: The DWC otg core is in B-Device mode 

[  msiy [Ro [o  [Reewd —— — | 


DevHNPEn [11] RW 1'bO Device HNP Enabled (DevHNPEn) The 
application sets this bit when it successfully 
receives a SetFeature.SetHNPEnable command 
from the connected USB host. 
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» 1'b0: HNP is not enabled in the application 
= 1'b1: HNP is enabled in the application 


HstSetHNPEn | [10] RW Host Set HNP Enable (HstSetHNPEn) The 
application sets this bit when it has successfully 
enabled HNP (using the 
SetFeature.SetHNPEnable command) on the 
connected device. 
= 1'bO: Host Set HNP is not enabled 
a 1'b1: Host Set HNP is enabled 


HNPReq HNP Request (HNPReq) The application sets this 
bit to initiate an HNP request to the connected 
USB host. The application can clear this bit by 
writing a O when the Host Negotiation Success 
Status Change bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. 
= 1'bO: No HNP request 
„1'b1: HNP request 

HstNegScs Host Negotiation Success (HstNegScs) The core 
sets this bit when host negotiation is successful. 
The core clears this bit when the HNP Request 
(HNPReq) bit in this register is set. 
= 1'bO: Host negotiation failure 
» 1'b1: Host negotiation success 


BvalidOv Val [7] RW 1'bO B-Peripheral Session Valid OverrideValue 
(BvalidOvVal) This bit is used to set the Override 
value for Bvalid signal when 
GOTGCTL.BvalidOvEn is set. 

»  1b0: Bvalid value is 1760 when 
GOTGCTL.BvalidOvEn = 1. 
» 161: Bvalid value is 1b1 when 
GOTGCTL.BvalidOvEn = 1. 

BvalidOvEn B-Peripheral Session Valid Override Enable 
(BvalidOvEn) This bit is used to enable/disable the 
software to override the Bvalid signal using the 
GOTGCTL.BvalidOvVal. 

a 1'b1: Internally Bvalid received from the PHY is 
overridden with GOTGCTL.BvalidOv Val. 

= 1'bO: Override is disabled and Bvalid signal from 
the respective PHY selected is used internally by 
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AvalidOvVal RW A- Penne Session Valid ^ OverrideValue 
(AvalidOvVal) This bit is used to set the Override 
value for Avalid signal when 
GOTGCTL.AvalidOvEn is set. 

» 160:  Avaid value is 1b0 when 
GOTGCTL.AvalidOvEn = 1. 
» 1b1: Avalid value is  1b1 when 
GOTGCTL.AvalidOvEn = 1. 

AvalidOvEn A-Peripheral Session Valid Override Enable 
(AvalidOvEn) This bit is used to enable/disable the 
software to override the Avalid signal using the 
GOTGCTL.AvalidOvVal. 

a 1'b1: Internally Avalid received from the PHY is 
overridden with GOTGCTL.AvalidOvVal. 

» 1'bO: Override is disabled and Avalid signal from 
the respective PHY is used internally by the core. 


VbvalidOv Val VBUS Valid OverrideValue (VbvalidOvVal) This bit 
is used to set the Override value for vbus valid 
signal when GOTGCTL.VbusvalidOvEn is set. 

» 1b0: vbusvalid value is 1’bO when 
GOTGCTL.VbvalidOvEn = 1. 
» 1b1: vbusvalid value is  1b1 when 
GOTGCTL.VbvalidOvEn = 1. 


VbvalidOvEn VBUS Valid Override Enable (VbvalidOvEn) This 
bit is used to enable/disable the software to 
override the vbus-valid signal using the 
GOTGCTL.vbvalidOvVal. . 1'b1: The vbus-valid 
signal received from the PHY is overridden with 
GOTGCTL.vbvalidOvVal. 

„1'b0: Override is disabled and avalid signal from 
the respective PHY is used internally by the core. 

Session Request (SesReq) The application sets 
this bit to initiate a session request on the USB. 
The application can clear this bit by writing a O 
when the Host Negotiation Success Status 
Change bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. If you use the USB 1.1 Full-Speed Serial 
Transceiver interface to initiate the session 
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request, the application must wait until the VBus 
discharges to 0.2 V, after the B-Session Valid bit in 
this register (GOTGCTL.BSesVld) is cleared. This 
discharge time varies between different PHYs and 
can be obtained from the PHY vendor. 

» 1'b0: No session request 

„1'b1: Session request 


SesRegScs Session Reguest Success (SesRegScs) The core 
sets this bit when a session reguest initiation is 
successful. 
= 1'bO: Session request failure 
» 1'b1: Session request success 


6.19.4.2.2 GOTGINT 
Description: (Global OTG Interrupt) 


pelele alse] a elaela] o e ee] 


Dbn 
Reserved 


- S _ 


ld BE 
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Field Name Type Reset | Description 
Value 


~ mun — e [Reed — — — — — —] 


DbnceDone [19] R_SS_WC | 1'b0 Debounce Done (DbnceDone) The core 
sets this bit when the debounce is 
completed after the device connect. The 
application can start driving USB reset after 
seeing this interrupt. This bit is only valid 
when the HNP Capable or SRP Capable bit 
is set in the Core USB Configuration 
register (GUSBCFG.HNPCap or 
GUSBCFG.SRPCap, respectively). 


ADevTOUTChg [18] R_SS_WC | 1'b0 | A-Device Timeout Change 
(ADevTOUTChg) The core sets this bit to 
indicate that the A-device has timed out 
while waiting for the B-device to connect. 

HstNegDet [17] R_SS_WC | 1'b0 Host Negotiation Detected (HstNegDet) 
The core sets this bit when it detects a host 
negotiation reguest on the USB. 


[  |newj[Ro s T 1 


HstNegSucStsChng | [9] R SS WC | 1'b0 Host Negotiation Success Status Change 
(HstNegSucStsChng) The core sets this bit 
on the success or failure of a USB host 
negotiation request. The application must 
read the Host Negotiation Success bit of 
the OTG Control and Status register 
(GOTGCTL.HstNegScs) to check for 
success or failure. 

SesReqSucStsChng R SS WC | 1'b0 | Session Request Success Status Change 
(SesReqSucStsChng) The core sets this 
bit on the success or failure of a session 
request. The application must read the 
Session Request Success bit in the OTG 
Control and Status register 
(GOTGCTL.SesReqScs) to check for 
success or failure. 


[gs [Roo |Reewd |  — — —] 


SesEndDet [2] R SS WC Session End Detected (SesEndDet) The 
core sets this bit when the utmisrp bvalid 
signal is deasserted. 

[ . fo (ao [mo [Reseved —— 1] 
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6.19.4.2.3 GAHBCFG 
Description: (Global AHB Configure) 


NCICIEJEREJETEREJCCIERCHCHN ACE 


i Rem 

Mem 
Reserved Singl Reserved 

Sup 

i p 

BSB me 
LINT 
Reserved erve HBSTLEN 


K IE 


Field Name Type | Reset | Description 
Value 


~ halo |o. Reeves — — — — — — — 


AHBSingle [23] RW 1'bO AHB Single Support (AHBSingle) This bit when 
programmed supports Single transfers for the 
remaining data in a transfer when the DWC_otg 
core is operating in DMA mode. «1'b0: This is the 
default mode. When this bit is set to 1'bO, the 
remaining data in the transfer is sent using INCR 
burst size. « 1'b1: When set to 1'b1, the remaining 
data in a transfer is sent using Single burst size. 
Note: if this feature is enabled, the AHB RETRY 
and SPLIT transfers still have INCR burst type. 
Enable this feature when the AHB Slave 
connected to the DWC otg core does not support 
INCR burst (and when Split, and Retry 
transactions are not being used in the bus). 


NotiAllDmaWrit | [22] RW 1'bO Notify All Dma Write Transactions 
(NotiAllDmaWrit) This bit is programmed to enable 
the System DMA Done functionality for all the 
DMA write Transactions corresponding to the 
Channel/Endpoint. This bit is valid only when 
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RemMemSupp | [21] 


GAHBCFG.RemMemSupp is set 
GAHBCFG.NotiAllDmaWrit = 1 - HS OTG < core 
asserts int_dma_req for all the DMA write 
transactions on the AHB interface along with 
int_dma_done, chep_last_transact and 
chep_number signal informations. The core waits 
for sys_dma_done signal for all the DMA write 
transactions in order to complete the transfer of a 
particular Channel/Endpoint. x 
GAHBCFG.NotiAllDmaWrit = 0 - HS OTG core 
asserts int_dma_reg signal only for the last 
transaction of DMA write transfer corresponding to 
a particular Channel/Endpoint. Similarly, the core 
waits for sys_dma_done signal only for that 
transaction of DMA write to complete the transfer 
of a particular Channel/Endpoint. 


1’b0 Remote Memory Support (RemMemSupp) This bit 

is programmed to enable the functionality to wait 
for the system DMA Done Signal for the DMA 
Write Transfers. 
» GAHBCFG.RemMemSupp=1 - The int_dma_req 
output signal is asserted when HS OTG DMA 
starts write transfer to the external memory. When 
the core is done with the Transfers it asserts 
int dma done signal to flag the completion of 
DMA writes from HS OTG. The core then waits for 
sys_dma_done signal from the system to proceed 
further and complete the Data Transfer 
corresponding to a particular Channel/Endpoint. 
» GAHBCFG.RemMemSupp=0 - The int_dma_req 
and int_dma_done signals are not asserted and 
the core proceeds with the assertion of the 
XferComp interrupt as soon as the DMA write 
transfer is done at the HS OTG Core Boundary 
and it doesn’t wait for the sys_dma_done signal to 
complete the DATA transfers. 

[Ro [o [Reseed ——— 

RW 1'bO Periodic TxFIFO Empty Level (PTxFEmpLvl) 
Indicates when the Periodic TxFIFO Empty 


Interrupt bit in the Core Interrupt register 
(GINTSTS.PTxFEmp) is triggered. This bit is used 


mam 
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only in Slave mode. 

= 1'bO: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is half empty 

= Tb: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is completely empty 


NPTxFEmpLvl Non-Periodic TxFIFO Empty Level 
(NPTxFEmpLvl) This bit is used only in Slave 
mode. In host mode and with Shared FIFO with 
device mode, this bit indicates when the 
Non-Periodic TxFIFO Empty Interrupt bit in the 
Core Interrupt register (GINTSTS.NPTxFEmp) is 
triggered. With dedicated FIFO in device mode, 
this bit indicates when IN endpoint Transmit FIFO 
empty interrupt (DIEPINTn.TxFEmp) is triggered. 
Host mode and with Shared FIFO with device 
mode: 
= 1'b0: GINTSTS.NPTxFEmp interrupt indicates 
that the Non-Periodic TxFIFO is half empty 
= 1'b1: GINTSTS.NPTxFEmp interrupt indicates 
that the Non-Periodic TxFIFO is completely empty 
Dedicated FIFO in device mode: 
= 1'b0O: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is half empty 
a 1'b1: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is completely empty 


[ Ja [Ro | fo [Reewd CS 


DMAEN [5] Tap e 1'b0: Core operates in Slave mode 
* 1'b1: Core operates in a DMA mode 
This bit is always 0 when Slave-Only mode has 
been selected for the Architecture — in 
coreConsultant (parameter 
OTG ARCHITECTURE - 0). 
HBSTLEN [4:1] RAW | 1bO Internal DMA Mode—AHB Master burst type: 
* 4b0000 Single 
* 4b0001 INCR 
* 4b0011 INCR4 
* 4b0101 INCR8 
* 4b0111 INCR16 
* Others: Reserved 


GLBLINTRMSK [o] [Rw [roo | The application uses this bit to mask or unmask 
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the interrupt line assertion to 
itself. Irrespective of this bit’s setting, the interrupt 
status registers are updated by the core. 


e 1b0: Mask the interrupt assertion to the 
application. 
e 1'b1: Unmask the interrupt assertion to the 
application. 


6.19.4.2.4 GUSBCFG 
Description: (Global USB Configure) 
Global USB Configure (reset 0x0000_ 1400) GUSBCFG 


EEE ETE SE ES REALES S EAE 


ULPI 
ULPI 
Reserved Reserved erve 


mmm REIR 
me [op onnon nn | m 


ULPI 
Usbtrdtim TOUTCAL 


ppp perpe pp p [LÀ 
Lg aie ttt tea 


Field Name Type | Reset | Description 

Value 
CORRUPT TX | [81] R/W | 1'bO Corrupt Tx packet This bit is for debug purposes 
PACKET only. Never set this bit to 1. 


FORCEDEVMODE | [30] R/W | 1'bO Force Device Mode (ForceDevMode) Writing a 1 
to this bit forces the core to device mode 
irrespective of utmiotg_iddig input pin. 
= 1'bO: Normal Mode 
a 1'b1: Force Device Mode 
After setting the force bit, the application must 
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wait at least 25 ms before the change to take 
effect. When the simulation is in scale down 
mode, waiting for 500 us is sufficient. 


ForceHstMode [29] 1'bO Force Host Mode (ForceHstMode) Writing a 1 to 
this bit forces the core to host mode irrespective 
of utmiotg iddig input pin. 
= 1'bO: Normal Mode 
a 1'b1: Force Host Mode 
After setting the force bit, the application must 
wait at least 25 ms before the change to take 
effect. When the simulation is in scale down 
mode, waiting for 500 us is sufficient. This bit is 
valid only when OTG MODE = 0, 1 or 2. In all 
other cases, this bit reads O. 


TXENDDELAY [28] R/W | 1’b0 | Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 
* 1'b0: Normal mode 
* 1'b1: Introduce Tx end delay timers 


[| fiezzai| Ro |5b0 [Reserved S 


TERMSELDLPULSE | [22] R/W | 1'bO This bit selects utmi termselect to drive data line 
pulse during SRP. 
e 1b0: Data line pulsing using utmi txvalid 
(default). 
e 1'b1: Data line pulsing using utmi termsel. 
[ feīzmļ Ro |zwo [Hostony SC” 
ULPICLKSUSM [19] R/W | 1'bO This bit sets the ClockSuspendM bit in the 
Interface Control register on the ULPI PHY. This 
bit applies only in serial modes. 
e 1'b0: PHY powers down internal clock during 
suspend. 
e 1'b1: PHY does not power down internal 
clock. 
ULPIAUTORES [18] RAN This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1'b0: PHY does not use AutoResume feature. 
1'b1: PHY uses AutoResume feature. 


ULPIFSLS [17] R/W The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected 
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on the ULPI PHY. 
s 1'bO: ULPI interface 
s 1’b1: ULPI FS/LS serial interface 


| [fé [RO [tbo |Reevwed — ^ ^ | 


PHYLPWRCLKSEL | [15] R/W |1'bO0 | Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can 
usually operate on a 48-MHz clock to save 
power. 

e 1'b0: 480-MHz Internal PLL clock 

e 1'b1: 48-MHz External Clock In 480 MHz 
mode, the UTMI interface operates at either 60 
or 30-MHz, depending upon whether 8- or 16-bit 
data width is selected. In 48-MHz mode, the 
UTMI interface operates at 48 MHz in FS and LS 
modes. This bit drives the utmi_fsls_low_power 
core output signal, and is valid only for UTMI+ 
PHYs. 


[ray [Ro |» [Reed 1 


USBTRDTIM [13:10] | RW | 4'h5 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request 
to the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 

This must be programmed to 
* 4'h5: When the MAC interface is 16-bit UTMI+. 
* 4'h9: When the MAC interface is 8-bit UTMI+. 

HNPCap RW | 1'bO HNP-Capable (HNPCap) The application uses 
this bit to control the DWC otg core's HNP 
capabilities. . 1'b0: HNP capability is not 
enabled. 

a 1'b1: HNP capability is enabled. 

This bit is writable only if an HNP mode was 
specified for Mode of Operation in 
coreConsultant (parameter —.OTG MODE). 
Otherwise, reads return 0. If HNP functionality is 
disabled by the software, the OTG signals on the 
PHY domain must be tied to the appropriate 
values. 


SRPCap [8] RW SRP-Capable (SRPCap) The application uses 
this bit to control the DWC_otg core SRP 
capabilities. If the core operates as a 
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non-SRP-capable B-device, it cannot reguest 
the connected A-device (host) to activate VBUS 
and start a session. 

» 1'bO: SRP capability is not enabled. 

a 1'b1: SRP capability is enabled. 

This bit is writable only if an SRP mode was 
specified for Mode of Operation in 
coreConsultant (parameter OTG MODE). 
Otherwise, reads return 0. If SRP functionality is 
disabled by the software, the OTG signals on the 
PHY domain must be tied to the appropriate 
values. 


DDRSEL The application uses this bit to select a Single 
Data Rate (SDR) or 
Double Data Rate (DDR) or ULPI interface. 
* 1'b0: Single Data Rate ULPI Interface, with 
8-bit-wide data bus 
* 1'b1: Double Data Rate ULPI Interface, with 
4-bit-wide data bus 
PHYSEL The application uses this bit to select either a 
high-speed UTMI+ or ULPI PHY, or a full-speed 
transceiver. 
e 1'b0: USB 2.0 high-speed UTMI+ or ULPI PHY 
* 1'b1: USB 1.1 full-speed serial transceiver 
FSINTF The application uses this bit to select either a 
unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 
* 1'b0: 6-pin unidirectional full-speed serial 
interface 
e 1’b1: 3-pin bidirectional full-speed serial 
interface 


ULPI UTMI SEL ULPI or UTMI+ Select (ULPI UTMI Sel) The 
application uses this bit to select either a UTMI-- 
interface or ULPI Interface. 

a 1'bO: UTMI+ Interface 
a 1'b1: ULPI Interface 
This bit takes effect only if GUSBCFG.PHYSel = 


1'b0. 

PHYIF [3] R/W The application uses this bit to configure the core 
to support a UTMI+ PHY with an 8- or 16-bit 
interface. When a ULPI PHY is chosen, this must 
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be set to 8-bit mode. 
s 1’b0: 8 bits 
* 1'b1: 16 bits 


TOUTCAL [2:0] R/W | 3’b0 HS/FS Timeout Calibration (TOutCal) The 
number of PHY clocks that the application 
programs in this field is added to the 
high-speed/full-speed interpacket timeout 
duration in the core to account for any additional 
delays introduced by the PHY. This can be 
required, because the delay introduced by the 
PHY in generating the line state condition can 
vary from one PHY to another. The USB 
standard timeout value for high-speed operation 
is 736 to 816 (inclusive) bit times. The USB 
standard timeout value for full-speed operation is 
16 to 18 (inclusive) bit times. The application 
must program this field based on the speed of 
enumeration. The number of bit times added per 
PHY clock are: High-speed operation: 

„One 30-MHz PHY clock = 16 bit times 

„One 60-MHz PHY clock = 8 bit times 
Full-speed operation: 

„One 30-MHz PHY clock = 0.4 bit times 

„One 60-MHz PHY clock = 0.2 bit times 

„One 48-MHz PHY clock = 0.25 bit times 

Using the HS as an example, if you set ToutCal 
to '001' you add one 30MHz PHY clock or 16 bit 
times. If you set ToutCal to '010' you add two 
30MHz PHY clocks or 32 bit times, and so on. 
The 3 bits allow you to add up to 7 PHY clocks, 
and the number of bit times depend on the 
speed, and the PHY clock you are using. 
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6.19.4.2.5 GRSTCTL 


Description: (Global Reset Control) 


Lm [x po [0 [29 [27 [25 [25 [24 [25 [22 [ 5 [29 | 9 [6 TR 


- z H 0 UT 


Field Name Type Reset | Description 
Value 
ems | PLN? | indicates: that the AHB Master State 
Machine is in the IDLE condition. 
DMAREQ [30] 1'bO Indicates that the DMA request is in 
progress. Used for debug. 


[. - [gesimo  [meo|Reewd —— O O | 


TXFNUM [10:6] | RW 5’b0 This is the FIFO number that must be 
flushed using the TxFIFO Flush bit. This field 
must not be changed until the core clears 
the TxFIFO Flush bit. 

* 5'hO: 
- Tx FIFO 0 flush in device mode when in 
dedicated FIFO mode 
* 5'h1: 
- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 
* 5'h2: 
- TXFIFO 2 flush in device mode when in 
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dedicated FIFO mode 


«5hF: 
- TXFIFO 15 flush in device mode when in 
dedicated FIFO mode 


* 5h10: Flush all the transmit FIFOs in 
device or host mode. 

TXFFLSH [5] R WS SC | 5’b0 This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core 
is in the midst of a transaction. The 
application must write this bit only after 
checking that the core is neither writing to 
the TxFIFO nor reading from the TxFIFO. 
Verify using these registers: 

* Read—NAK Effective Interrupt ensures 
the core is not reading from the FIFO 

e Write—GRSTCTL.AHBldle ensures the 
core is not writing anything to the FIFO. 
Flushing is normally recommended when 
FIFOs are reconfigured or when switching 
between Shared FIFO and Dedicated 
Transmit FIFO operation. FIFO flushing is 
also recommended during device endpoint 
disable. The application must wait until the 
core clears this bit before performing any 
operations. This bit takes eight clocks to 
clear, using the slower clock of phy_clk or 
helk. 

RXFFLSH [4] R WS SC | 1'b0 The application can flush the entire RxFIFO 
using this bit, but must first ensure that the 
core is not in the middle of a transaction. 
The application must only write to this bit 
after checking that the core is neither 
reading from the RxFIFO nor writing to the 
RxFIFO. The application must wait until the 
bit is cleared before performing any other 
operations. This bit requires 8 clocks 
(slowest of PHY or AHB clock) to clear. 


INTKNQFLSH [3] R WS SC | f'bO | The application writes this bit to flush the IN 
Token Sequence Learning Queue. 
HSFTRST R WS SC The application uses this bit to flush the 
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control logic in the AHB Clock domain. Only 
AHB Clock Domain pipelines are reset. 

* FIFOs are not flushed with this bit. 

* All state machines in the AHB clock 
domain are reset to the ldle state after 
terminating the transactions on the AHB, 
following the protocol. 

* CSR control bits used by the AHB clock 
domain state machines are cleared. 

* To clear this interrupt, status mask bits 
that control the interrupt status and are 
generated by the AHB clock domain state 
machine are cleared. 

* Because interrupt status bits are not 
cleared, the application can get the status of 
any core events that occurred after it set this 
bit. This is a self-clearing bit that the core 
clears after all necessary logic is reset in the 
core. This can take several clocks, 
depending on the core's current state. 


[ m Ro 0 asea f] 


CSFTRST [0] R WS SC | 1b0 Core Soft Reset (CSftRst) Resets the hclk 
and phy. clock domains as follows: «Clears 
the interrupts and all the CSR registers 
except the following register bits: - 
PCGCCTL.RstPdwnModule - 
PCGCCTL.GateHclk - PCGCCTL.PwrClmp 
- GUSBCFG.DDRSel - GUSBCFG.PHYSel - 
GUSBCFG.FSIntf - 
GUSBCFG.ULPI UTMI Sel - 
GUSBCFG.PHYIf - HCFG.FSLSPclkSel - 
DCFG.DevSpd - DCTL.SftDiscon - GGPIO - 
GUSBCFG.TxEndDelay 
GUSBCFG.TermSelDLPulse 
GUSBCFG.ULPICIkSusM 
GUSBCFG.ULPIAutoRes 
GUSBCFG.ULPIFsLs - GPWRDN 
GADPCTL . All module state machines 
(except the AHB Slave Unit) are reset to the 
IDLE state, and all the transmit FIFOs and 
the receive FIFO are flushed. . Any 
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transactions on the AHB Master are 
terminated as soon as possible, after 
gracefully completing the last data phase of 
an AHB transfer. Any transactions on the 
USB are terminated immediately. » When 
Hibernation or ADP feature is enabled, the 
PMU module is not reset by the Core Soft 
Reset. The application can write to this bit 
any time it wants to reset the core. This is a 
self-clearing bit and the core clears this bit 
after all the necessary logic is reset in the 
core, which can take several clocks, 
depending on the current state of the core. 
Once this bit is cleared software must wait at 
least 3 PHY clocks before doing any access 
to the PHY domain (synchronization delay). 
Software must also must check that bit 31 of 
this register is 1 (AHB Master is IDLE) 
before starting any operation. Typically 
software reset is used during software 
development and also when you 
dynamically change the PHY selection bits 
in the USB configuration registers listed 
above. When you change the PHY, the 
corresponding clock for the PHY is selected 
and used in the PHY domain. Once a new 
clock is selected, the PHY domain has to be 
reset for proper operation. 
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6.19.4.2.6 GINTSTS 


Description: (Global Interrupt Status) 
Global Interrupt Status(reset 0x0000_0020) 


INC 
OM IEPI 
PIS 

RS | RS 

SW|SwW 


GIN 
Reserved NAK 


EFF 


Field Name Type Reset | Description 
Value 


WKUPINT [31] R. SS WC | 1'b0 The Wakeup bit is same for both L1 and 
normal wakeup, except that Partial 
Power-Down cannot be used in L1. In L1, 
this interrupt is asserted when a 
host-initiated resume or a device-initiated 
remote wakeup is detected on the USB in 
Host and Device modes. In Device mode, 
this interrupt is asserted when a resume is 
detected on the USB for normal suspend. 

SESSREQINT [30] R SS WC Session Request/New Session Detected 
Interrupt (SessReglnt) In Host mode, this 
interrupt is asserted when a session request 
is detected from the device. In Host mode, 
this interrupt is asserted when a session 
i request is detected from the device. In is detected from the device. In 
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Device mode, this interrupt is asserted when 

EE the utmisrp bvalid signal goes high. 

Disconnlnt [29] R_SS_WC | 1'b0 Disconnect Detected Interrupt (Disconnlnt) 
This interrupt is asserted when a device 
disconnect is detected. 

CONIDSTSCHNG | [28] R SS WC The core sets this bit when there is a change 
in connector ID status. 


[fen L fo Reed o — — — —] 


PTxFEmp [26] 1'b1 Periodic TxFIFO Empty (PTxFEmp) This 
interrupt is asserted when the Periodic 
Transmit FIFO is either half or completely 
empty and there is space for at least one 
entry to be written in the Periodic Request 
Queue. The half or completely empty status 
is determined by the Periodic TxFIFO Empty 
Level bit in the Core AHB Configuration 
register (GAHBCFG.PTxFEmpL vl). 


HChlnt [25] 1'bO Host Channels Interrupt (HChlnt) The core 
sets this bit to indicate that an interrupt is 
pending on one of the channels of the core 
(in Host mode). The application must read 
the Host All Channels Interrupt (HAINT) 
register to determine the exact number of the 
channel on which the interrupt occurred, and 
then read the corresponding Host Channel-n 
Interrupt (HCINTn) register to determine the 
exact cause of the interrupt. The application 
must clear the appropriate status bit in the 
HCINTn register to clear this bit. 

Prtint [24] 1'bO Host Port Interrupt (Prtlnt) The core sets this 
bit to indicate a change in port status of one 
of the DWC otg core ports in Host mode. 
The application must read the Host Port 
Control and Status (HPRT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the Host Port 
Control and Status register to clear this bit. 


RESETDET [23] The core asserts this interrupt in Device 
mode when it detects a reset on the USB in 
Partial Power-Down mode when the device 
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is in Suspend. 
This interrupt is not asserted in Host mode. 


FETSUSP [22] R_SS_WC | 1'b0 This interrupt is valid only in DMA mode. 
This interrupt indicates that the core has 
stopped fetching data for IN endpoints due to 
the unavailability of TxFIFO space or 
Request Queue space. This interrupt is used 
by the application for an endpoint mismatch 
algorithm. 

For example, after detecting an endpoint 
mismatch, the application: 

* Sets a global non-periodic IN NAK 
handshake 

* Disables In endpoints 

* Flushes the FIFO 

* Determines the token sequence from the 
IN Token Sequence Learning Queue 

* Re-enables the endpoints 
e Clears the global non-periodic IN NAK 
handshake 

If the global non-periodic IN NAK is cleared, 
the core has not yet fetched data for the IN 
endpoint, and the IN token is received: the 
core generates an "IN token received when 
FIFO empty" interrupt. The OTG then sends 
the host a NAK response. To avoid this 
scenario, the application can check the 
GINTSTS.FetSusp interrupt, which ensures 
that the FIFO is full before clearing a global 
NAK handshake. 
Alternatively, the application can mask the 
"IN token received when FIFO empty" 
interrupt when clearing a global IN NAK 
handshake. 


INCOMPISOOUT [21] R SS WC The Device mode, the core sets this interrupt 
to indicate that there is at least one 
isochronous OUT endpoint on which the 
transfer is not completed in the current 
microframe. This interrupt is asserted along 
with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 
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The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 
on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame 
Interrupt (EOPF) bit in this register. 

The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device All 
Endpoints Interrupt (DAINT) register to 
determine the exact number of the OUT 
endpoint on which the interrupt occurred, 
and then read the corresponding Device 
OUT  Endpoint-n Interrupt  (DOEPINTn) 
register to determine the exact cause of the 
interrupt. The application must clear the 
appropriate status bit in the corresponding 
DOEPINTn register to clear this bit. 

The core sets this bit to indicate that an 
interrupt is pending on one of the IN 
endpoints of the core (in Device mode). The 
application must read the Device All 
Endpoints Interrupt (DAINT) register to 
determine the exact number of the IN 
endpoint on which the interrupt occurred, 
and then read the corresponding Device IN 
Endpoint-n Interrupt (DIEPINTn) register to 
determine the exact cause of the interrupt. 
The application must clear the appropriate 
status bit in the corresponding DIEPINTn 
register to clear this bit. 

Endpoint Mismatch Interrupt (EPMis) Note: 
This interrupt is valid only in shared FIFO 
operation. Indicates that an IN token has 
been received for a non-periodic endpoint, 
but the data for another endpoint is present 
in the top of the Non-periodic Transmit FIFO 
and the IN endpoint mismatch count 
programmed by the application has expired. 
Restore Done Interrupt (RstrDonelnt) The 
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core sets this bit to indicate that the restore 
command after Hibernation was completed 
by the core. The core continues from 
Suspended state into the mode dictated by 
PCGCCTL.RestoreMode field. This bit is 
valid only when Hibernation feature is 
enabled (OTG EN PWROPT-2) 

EOPF [15] R SS WC Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrlnt) has 
been reached in the current microframe. 

ISOOUTDROP [14] R SS WO | 1'b0 The core sets this bit when it fails to write an 
isochronous OUT packet into the RxFIFO 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT 
endpoint. 

ENUMDONE [13] R_SS_WC | 1'b0 The core sets this bit to indicate that speed 
enumeration is complete. The application 
must read the Device Status (DSTS) register 
to obtain the enumerated speed. 


USBRST [12] R_SS_WC | 1'b0 | The core sets this bit to indicate that a reset 
is detected on the USB. 


USBSUSP [11] R_SS_WC | 1'b0 | The core sets this bit to indicate that a 
suspend was detected on the USB. The core 
enters the Suspended state when there is no 
activity on the phy_line_state_i signal for an 
extended period of time. 


ERLYSUSP R_SS WC The core sets this bit to indicate that an Idle 
state has been detected on the USB for 3 ms 


imams 
ea 
mM Indicates that the nm Global OUT NAK bit in 
the Device Control register 
(DCTL.SGOUTNak), set by the application, 
has taken effect in the core. This bit can be 
cleared by writing the Clear Global OUT 
NAK bit in the Device Control register 
(DCTL.CGOUTNak). 


Indicates that the Set Global Non-periodic IN 
NAK bit in the Device Control register 
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has taken effect in the core. That is, the core 
has sampled the Global IN NAK bit set by 
the application. This bit can be cleared by 
clearing the Clear Global Non-periodic IN 
NAK bit in the Device Control register 
(DCTL.CGNPInNak). 

This interrupt does not necessarily mean 
that a NAK handshake is sent out on the 
USB. The STALL bit takes precedence over 
the NAK bit. 

NPTXFEMP This interrupt is valid only when 
OTG EN DED TX FIFO = 0. This interrupt 
is asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to 
the Non-periodic Transmit Request Queue. 
The half or completely empty status is 
determined by the Non-periodic TxFIFO 
Empty Level bit in the Core AHB 
Configuration register 
(GAHBCFG.NPTxFEmpLvl). 


RXFLVL [4] Indicates that there is at least one packet 
pending to be read from the RxFIFO. 


[3] R SS WO | 2’b0 In Device mode, in the core sets this bit to 
indicate that an SOF token has been 
received on the USB. The application can 
read the Device Status register to get the 
current (micro)frame number. This interrupt 
is seen only when the core is operating at 
either HS or FS. 

OTGINT [2] R SS WO | 1'b0 The core sets this bit to indicate an OTG 
protocol event. The application must read 
the OTG Interrupt Status (GOTGINT) 
register to determine the exact event that 
caused this interrupt. The application must 
clear the appropriate status bit in the 
GOTGINT register to clear this bit. 


MODEMIS R SS WC The core sets this bit when the application is 
trying to access: 
* A Host mode register, when the core is 
operating in Device mode 
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* A Device mode register, when the core is 
operating in Host mode 
The register access is completed on the 
AHB with an OKAY response, but is ignored 
by the core internally and does not affect the 
operation of the core. 


CURMOD [0] 1'b1 Indicates the current mode. 
* 1'b0: Device mode 
* 1'b1: Host mode 


6.19.4.2.7 GINTMSK 
Description: (Global Interrupt Mask) 


Global Interrupt Mask(reset 0x0000_0000) GINTMSK 


EI Ee EEE EEE ES 


OEP EPM 
Prin 
IntM 
tMsk 


Reserved 


Field Name 


1'b0: Mask Interrupt 
WKUPINTMSK 
1’b1: Unmask Interrupt 
SESSREQINTMSK 
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DISCONNINTMSK [29] | R/W 1'bO 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 

CONIDSTSCHNGMSK | [28] | RW 1’b0 1'b0: Mask Interrupt 
1'b1: Unmask Lo <] 


PTXFEMPMSK 26] | R/W 1’b0 1'b0: Mask Interrupt 
Meme al wee — 
HCHINTMSK [25] | R/W 1’b0 1'b0: Mask Interrupt 
I ITU |” H 0 
PRTINTMSK [24] | R/W 1’b0 1'b0: Mask Interrupt 
PITT Im e uN OS 
RESETDETMSK [23] | RW 1’b0 1'b0: Mask Interrupt 
pu ial i Nad Hie Tr ad 
[22] PAN BF 1'bO: Mask Interrupt 
1'b1: Unmask Interrupt 
INCOMPISOOUTMSK | [21] | R/W 1’b0 1'b0: Mask Interrupt 
emm |" liesa 000 
INCOMPISOINMSK [20] | R/W 1’b0 1'b0: Mask Interrupt 
mr I 
OEPINTMSK [19] | RW 1’b0 1'b0: Mask Interrupt 
em a i d 00 
EPINTMSK [18] | RW 1’b0 1'b0: Mask Interrupt 
[e T Hi O 
EPMISMSK [17]. | RW 1'bO 1'b0: Mask Interrupt 
[Em I aa 
RstrDonelntMsk [16] RAN 1'bO 1'b0: Mask Interrupt 
Cn m A aa 
EOPFMSK [15] | RAW 1'bO 1'b0: Mask Interrupt 
ree S| aa 
ISOOUTDROPMSK [14] | RW 1’b0 1'b0: Mask Interrupt 
a me S [Frusen O 
ENUMDONEMSK [13] | RW 1’b0 1’b0: Mask Interrupt 
Pme qeu m A H 
USBRSTMSK [12] | RW 1’b0 1'b0: Mask Interrupt 
pt [ea mm H 
USBSUSPMSK [11] R/W 1'bO 1'b0: Mask Interrupt 
pe 1 m Let uometinenat 00 
ERLYSUSPMSK [10] | RW 1’b0 1'b0: Mask Interrupt 
pu oeque iets 00 
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|. (RW tbo [Reseved | 
|. JE |RW [reo [Reseved | 


GOUTNAKEFFMSK [7] RAN 1'bO 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
GINNAKEFFMSK [6] RAN 1'bO 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
NPTXFEMPMSK [5] R/W 1'bO 1'b0: Mask Interrupt 
IT | H — 


RXFLVLMSK [4] R/W 1’b0 1'b0: Mask Interrupt 
PIT M e uas ON 
SOFMSK [3] R/W 1'bO 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
OTGINTMSK [2] R/W 1’b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
MODEMISMSK [1] R/W 1'bO 1'b0: Mask Interrupt 
1'b1: Unmask E TA E — —À| 


6.19.4.2.8 GRXSTSR 


Description: (Global Receive Status Register) 
0x001C Global RX Status Register(reset 0x0000 0000) GRXSTSR 


| Bit |31 | 30 | 29 |28 | 27 | 20 | 25 | za | 23 | 22 | zt | 20 | 19 | 19 | i7 | 16- 


Field Name Type Reset | Description 
Value 


[24:21] 4'bO This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is 
supported only when isochronous OUT 
endpoints are supported. 
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PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status 
of the received packet 
»4'b0010: IN data packet received 
» 4'b0011: IN transfer completed (triggers 
an interrupt) 
» 4'b0101: Data toggle error (triggers an 
interrupt) 
» 4b0111: Channel halted (triggers an 
interrupt) 
„Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status 
of the received packet 
» 4'b0001: Global OUT NAK (triggers an 
interrupt) 
»4'b0010: OUT data packet received 
» 4b0011: OUT transfer completed 
(triggers an interrupt) 
» 4b0100: SETUP transaction completed 
(triggers an interrupt) 
»4'b0110: SETUP data packet received 
» Others: Reserved 


[16:15] Indicates the Data PID of the received 
OUT data packet 
* 2’b00: DATAO 
* 2’b10: DATA1 
* 2’b01: DATA2 
* 2’b11: MDATA 


BONT [14:4] 11'bO | Indicates the byte count of the received 
mw XX data packet. 

EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 
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6.19.4.2.9 GRXSTSP 


Description: (Global Receive Status Pop) 


Lm [s po 2 [2o 2 [25 [25 [2 5 [2 [2 [9 [8 [6T v KA 


Reserved PKTSTS 


Field Name Type Reset | Description 
Value 


FN [24:21] 4'bO This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is 
supported only when isochronous OUT 
endpoints are supported. 


PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status 
of the received packet 
»4'b0010: IN data packet received 
» 4'b0011: IN transfer completed (triggers 
an interrupt) 
» 4'b0101: Data toggle error (triggers an 
interrupt) 
» 4b0111: Channel halted (triggers an 
interrupt) 
» Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status 
of the received packet 
» 4'b0001: Global OUT NAK (triggers an 
interrupt) 
»4'b0010: OUT data packet received 
» 4b0011: OUT transfer completed 
(triggers an interrupt) 
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» 4b0100: SETUP transaction completed 
(triggers an interrupt) 
»4'b0110: SETUP data packet received 
» Others: Reserved 

[16:15] 2'bO Indicates the Data PID of the received 

OUT data packet 
* 27500: DATAO 
* 2’b10: DATA1 
* 2’b01: DATA2 
* 2b11: MDATA 


BONT [14:4] 11'bO | Indicates the byte count of the received 
data packet. 


For Host Mode: 

Indicates the channel number to which the 
current received packet belongs. 

For Device Mode: 

Indicates the endpoint number to which the 
current received packet belongs. 


6.19.4.2.10 GRXFSIZ 
Description: (Global Receive FIFO Size) 


0x0024 Global RX FIFO Size(reset 0x0000 0215) GRXFSIZ 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 

nesa | m T] 
| Bi [is | 14 | 13 | 122 | 1 | 10 | 9 | 8 | 7 | 6 | 5 | 4 53 |2 (ro 
Name | NFO 1 


RxFIFO Depth 


" 


Field Name Type Reset Description 
Value 


[afro —]o  Reewd — — — — — —] 


RXFDEP [15:0] 15'b215 | This value is in terms of 32-bit words. 
* Minimum value is 16 
* Maximum value is 32,768 
The power-on reset value of this register 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 465 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9830A Device Specification 


is specified as the Largest Rx Data FIFO 
Depth (parameter 
OTG_RX_DFIFO_DEPTH) during 
coreConsultant configuration. 

If Enable Dynamic FIFO Sizing? was 


selected in coreConsultant (parameter 
OTG_DFIFO_DYNAMIC = 1), you can 
write a new value in this field. You can 
write a new value in this field. 
Programmed values must not exceed the 
power-on value set in coreConsultant. 


6.19.4.2.11 GNPTXFSIZ 


Description: (Global Non-Periodic Transmit FIFO Size) 
0x0028 Global NON-Periodic TX FIFO Size(reset 0x0100_0100) GNPTXFSIZ 


Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | s6 | v | 16 
ey NO, | 


NPTXFDEP 


Pene | 


16'h940 


Ls S 
a eee 
| NPTXFSTADOR S | 


NPTXFSTADDR 


Field Name Type Reset Description 
Value 


NPTXFDEP [31:16] | RW 16'h940 | For Host Mode: 
Non-periodic TxFIFO Depth (NPTxFDep) 
For host mode, this field is always valid. 
This value is in terms of 32-bit words. 
„Minimum value is 16 
„Maximum value is 32,768 
The application can write a new value in 
this field. Programmed values must not 
exceed the power-on value 
For Device Mode: 
IN Endpoint TxFIFO 0 Depth 
(INEPTxFODep) This value is in terms of 
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32-bit words. 

„Minimum value is 16 

„Maximum value is 32,768 

Programmed values must not exceed the 
power-on value 


NPTXFSTADDR [15:0] 16'h32e | For Host Mode: 
Non-periodic Transmit RAM Start Address 
(NPTxFStAddr) For host mode, this field is 
always valid. This field contains the 
memory start address for Non-periodic 
Transmit FIFO RAM. 
The application can write a new value in 
this field. Programmed values must not 
exceed the power-on value 
For Device Mode: 
IN Endpoint FIFOO Transmit RAM Start 
Address (INEPTxFOStAddr) For Device 
mode, This field contains the memory start 
address for IN Endpoint Transmit FIFO# 
0..The application can write a new value 
in this field. Programmed values must not 
exceed the power-on value 


6.19.4.2.12 GNPTXSTS 
Description: (Global Non-Periodic Transmit FIFO Status ) 


e Taa TSTS Taa IEEE KK 


m MERE NPTXQTOP NPTXQSPCAVAI 


ECEEJESEIEIERESERENEAERERENERERENEN 
Dame cw 
Ee | — 9 
LONE EN 
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Field Name Type Reset | Description 
Value 


pt] |RO  j|fbo Reserved —— — | 


NPTXQTOP [30:24] | 


NPTXQSPCAVAIL | [23:16] " 
NPTXFSPCAVAIL | [15:0] | 
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Top of the Non-periodic Transmit Request 
Queue (NPTxGTop) Entry in the 
Non-periodic Tx Request Queue that is 
currently being processed by the MAC. 

s Bits [30:27]: Channel/endpoint number 

s Bits [26:25]: 

»2'b00: IN/OUT token 

- 2'b01: Zero-length transmit packet 
(device IN/host OUT) 

- 2'b10: PING/CSPLIT token 

- 2'b11: Channel halt command 

3 Bit [24]: Terminate (last entry for selected 
channel/endpoint) 

Non-periodic Transmit Request Queue 
Space Available (NPTxQSpcAvail) 
Indicates the amount of free space 
available in the Non-periodic Transmit 
Request Queue. This queue holds both IN 
and OUT requests in Host mode. Device 
mode has only IN requests. 

a 8'hO: Non-periodic Transmit Request 
Queue is full 

x Bhi: 1 location available 

„8'h2: 2 locations available 

a Nn: H locations available (0 x n < 8) 
„Others: Reserved 

Non-periodic TxFIFO Space Avail 
(NPTxFSpcAvail) Indicates the amount of 
free space available in the Non-periodic 
TxFIFO. Values are in terms of 32-bit 
words. = 16'h0: Non-periodic TxFIFO is full 
„16'h1: 1 word available 

a 16'h2: 2 words available 

» 16'hn: n words available (where 0 < n < 
32,768) 

= 16'h8000: 32,768 words available 
„Others: Reserved 
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6.19.4.2.13 GSNPSID 
Description: (Global Synopsys ID) 


[ooo | Global Synopsys reset 10000 aros  — 9 
RINEREJEREREAERESERERERERERERERERES 
LOIN U 


SYNOPSYSID 
Type 


32'h4F54 


SYNOPSYSID 


LT] ————1—— 0 See O 
EEE — 
po revs lk AN 


32'h4F54 


Field Name Type Reset Description 
Value 
SBD rir] Seco Release number of the Usb otg core 
being used, currently OT2.91a. 


6.19.4.2.14 GHWCFG1 


Reset | 


Description: (Global Hardware Configuration 1) 


Global Hardware Configuration 1(0000_0000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 
|Name | mm 


epdir 
nesa | A H | 
RINKJEREGEJEREARERENEARRERERENERENEN 
name CS 
| Reset | 


Field Name Type Reset Description 
Value 


5:250] This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 
* Bits [31:30]: Endpoint 15 direction 
* Bits [29:28]: Endpoint 14 direction ... 
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* Bits [3:2]: Endpoint 1 direction 


* Bits[1:0]: Endpoint 0 direction (always 
BIDIR) Direction 


* 2’b00: BIDIR (IN and OUT) endpoint 


e 2'b01: IN endpoint 
e 2’b10: OUT endpoint 
e 2’b11: Reserved 


6.19.4.2.15 GHWCFG2 


Description: (Global Hardware Configuration 2) 


Global Hardware Configuration 2(228ffc50) GHWCFG2 
— ERE, EE E EE 


Peri 
TknQDepth PTxQDepth NPTxQDepth erve NumHstChnl 
izi ppor 


| Type | 


So Don KE EE RR m 
| Bi (ss wa 1 | 22 | m | 20 | 9 | 8 | vz (6ļs als (21 ļo 


Sing 
ene NumHstChnl NumDevEps FSPhyType HSPhyType bd OtgArch OtgMode 
Pnt 


Type 


K ° | ° | ER GOLO 


Field Name Type Reset Description 
Value 
FeAl DZ LIIS KM ee NE 


TKNQDEPTH [30:26] Device Mode IN Token Sequence 
Learning Queue Depth (TknQDepth) 
Range: 0-30 


PTxQDepth [25:24] 2'b10 Host Mode Periodic Request Queue 
Depth (PTxQDepth) 
»2'b00: 2 
»2'b01: 4 
»2'b10: 8 
»2'b11: 16 
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NPTXQDEPTH [23:22] 2'b10 Non-periodic Request Queue Depth 
(NPTxQDepth) 
» 2'b00: 2 
»2'b01:4 
»2'b10: 8 
» Others: Reserved 


rr. 


MULTIPROCINTRPT 1'bO Multi Processor Interrupt Enabled 
(MultiProcIntrpt) 
» 1'b0: No 
a 1'b1: Yes 
DYNFIFOSIZING [19] Dynamic FIFO Sizing Enabled 
|| | (DynFifoSizing) 


= 1'b0: No 

„1'b1:Yes 

Periodic OUT Channels Supported in 

Host Mode (PerioSupport) 

s 1’b0: No 

a 1'b1: Yes 
Number of Host Channels (NumHstChnl) 
Indicates the number of host channels 
supported by the core in Host mode. The 
range of this field is 0—15: 
0 specifies 1 channel, 
15 specifies 16 channels. 
Indicates the number of device endpoints 
supported by the core in Device mode in 
addition to control endpoint 0. The range 
of this field is 1—15. 


NUMDEVEPS [13:10] 


FSPHYTYPE 2’b00 Full-Speed PHY Interface Type 
(FSPhyType) 
a 2b00: Full-speed interface not 
supported 
» 2'b01: Dedicated full-speed interface 
=2'b10: FS pins shared with UTMI+ pins 
=2'b11: FS pins shared with ULPI pins 


NumHstChnl [17:14] 1 


HSPHYTYPE [7:6] 2'b01 High-Speed PHY Interface Type 
(HSPhyType) 
= 2b00: High-Speed interface not 
supported 
»2'b01: UTMI+ 
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„2'b10: ULPI 
„2'b11: UTMI+ and ULPI 
SINGPNT [5] Point-to-Point (SingPnt) 
a 1'b0: Multi-point application (hub and 
split support) 
a 1'b1: Single-point application (no hub 
and no split support) 
OTGARCH [4:3] 2'b10 Architecture (OtgArch) 
a 2'b00: Slave-Only 
»2'b01: External DMA 
»2'b10: Internal DMA 
„Others: Reserved 


OTGMODE [2:0] 3'b000 Mode of Operation (OtgMode) 
» 3'b000: HNP- and SRP-Capable OTG 
(Host and Device) 
» 3b001: SRP-Capable OTG (Host and 
Device) 
» 3b010: Non-HNP and Non-SRP 
Capable OTG (Host and Device) 
»3'b011: SRP-Capable Device 
=3b100: Non-OTG Device 
=3b101: SRP-Capable Host 
»3'b110: Non-OTG Host 
„Others: Reserved 
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6.19.4.2.16 GHWCFG3 


Description: (Global Hardware Configuration 3) 


a TTS TSTST Tas Ts Lan La aL Ta TS 


DfifoDepth 


12Cl 
PKTSIZEWIDTH XFERSIZEWIDTH 


ive [re [ro [ro [em [re [we Pa Po onm | 
LRD EREA —— EN ERERER 


Field Name Type Reset Description 
Value 


DFIFODEPTH [31:16] 16'h0e0e | DFIFO Depth  (DfifoDepth minus 
EP LOC ONT) This value is in terms of 
32-bit words. 

„Minimum value is 32 
„Maximum value is 32,768 


OTG ENABLE LPM [15] OTG ENABLE LPM 
LPM mode specified for Mode of 
Operation 
OTG BC SUPPORT | [14] OTG BC SUPPORT This bit indicates 
the HS OTG controller support for 
Battery Charger. 
„0 - No Battery Charger Support 
„1 - Battery Charger support present. 
OTG ENABLE HSIC | [13] OTG ENABLE HSIC 
HSIC mode specified for Mode of 
Operation 
Value Range: 0—1 
» 1: HSIC-capable with shared UTMI 
PHY interface 
„0: Non-HSIC-capable 
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OTG ADP SUPPORT | [12] 
RSTTYPE [11] 


OPTFEATURE [10] i 


OTG ADP SUPPORT 

This bit indicates whether ADP logic is 
present within or external to the HS OTG 
controller 

„0 — No ADP logic present with HS OTG 
controller 

a 1- ADP logic is present along with HS 
OTG controller. 

Reset Style for Clocked always Blocks in 
RTL (RstType) 

= 1'b0: Asynchronous reset is used in the 
core 

„1'b1: Synchronous reset is used in the 
core 


Optional Features Removed 
(OptFeature) Indicates whether the User 
ID register, GPIO interface ports, and 
SOF toggle and counter ports were 
removed for gate count optimization by 
enabling Remove Optional Features? 
during coreConsultant configuration. 

= 1'bO: No 

a 1'b1: Yes 


Vendor Control Interface Support 
(VndctlSupt) 

a 1'bO: Vendor Control Interface is not 
available on the core. 

a 1b1: Vendor Control Interface is 
available. 

I2C Selection (I2CIntSel) 

» 1'b0: I2C Interface is not available on 
the core. 

» 1'b1: l2C Interface is available on the 
core. 

OTG Function Enabled (OtgEn) The 
application uses this bit to indicate the 
DWC otg core's OTG capabilities. 

= 1'b0: Not OTG capable 

„1'b1: OTG — 

Width Packet Size Counters 
MN 


VNDCTLSUPT "un 
IZCINTSEL (|| 


OTGEN 


PKTSIZEWIDTH 3'b110 
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» 3'b000: 4 bits 

x 3'b001: 5 bits 

» 3 b010: 6 bits 

» 3 b011: 7 bits 
»3'b100: 8 bits 
»3'b101: 9 bits 

13 b110: 10 bits 

» Others: Reserved 


XFERSIZEWIDTH [3:0] 4'b1000 Width of Transfer Size Counters 
(XferSizeWidth) 
»4'b0000: 11 bits 
»4'b0001: 12 bits... 
»4'b1000: 19 bits 
» Others: Reserved 
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6.19.4.2.17 GHWCFG4 


Description: (Global Hardware Configuration 4) 


AVA 
LIDF 
LTR 


NumDevPerioEps 


Field Name Type Reset Description 
Value 
SCATTER/GATHER | [31] 1’b1 * 1'b0: Non Dynamic configuration 
Ere M | * 1'b1: Dynamic configuration 

SCATTER/GATHER | [30] 1'b1 e  1b0O: Non-Scatter/Gather DMA 
DMA configuration 
CONFIGURATION * 1'b1: Scatter/Gather DMA configuration 
INEPS [29:26] 4'hf * 0:1 IN Endpoint 

* 1:2 IN Endpoints 

15:16 IN Endpoints 


DEDFIFOMODE [25] |RO |fbt |] Enable Dedicated Transmit FIFO for 
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device IN Endpoints (DedFifoMode) 
» 1b0: Dedicated Transmit FIFO 
Operation not enabled. 
» 1761: Dedicated Transmit FIFO 
Operation enabled. 
S a |. 
* 1’b1: Filter 
BVALIDFLTR [23] 1'bO * 1'b0: No filter 
me | mme 00 0s o 
AVALIDFLTR [22] 1'bO * 1'b0: No filter 
mm oa [o Pomme 4 
VBUSVALIDFLTR [21] 1'bO * 1'b0: No filter 
m e m mme K 
IDDGFLTR [20] 1'bO * 1'b0: No filter 
oes Im mme ooo 


NUMCTLEPS [19:16] 4'bO Number of Device Mode Control 
Endpoints in Addition to Endpoint 0 
(NumCtlEps) Range: 0-15 


PHYDATAWIDTH [15:14] 2'b10 UTMI- — PHY/ULPI-to-Internal UTMI+ 
Wrapper Data Width (PhyDataWidth) 
When a ULPI PHY is used, an internal 
wrapper converts ULPI to UTMI+. 
=2'b00: 8 bits 
» 2'b01: 16 bits 
a 2'b10: 8/16 bits, software selectable 
„Others: Reserved 
[ T | |Reewd — S O 
AHBFREQ [5] 1’b1 Minimum AHB Frequency Less Than 60 
MHz (AhbF req) 
= 1’b0: No 
a 1'b1: Yes 
ENABLEPWROPT [4] 1'bO Enable Partial Power Down 
» 1'b0: Partial Power Down Not Enabled 
» 1'b1: Partial Power Down Enabled 
NUMDEVPERIOEPS | [3:0] 4'h1 Number of Device Mode Periodic IN 
Endpoints (NumDevPerioEps) 
Range: 0-15 
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6.19.4.2.18 HPTXFSIZ 
Description: (Host Periodic Transmit FIFO Size Register) 


EINEREJERESEZEJEJEREREREREREREREAK 


PTxFSize 


Type 


L''INNERERERENENZSENENKNENKNKENKNKNKN 
KCHEGEGEGESEREREREREREREREBERERENEKE 


PTxFStAddr 


Type 


Field Name Type Reset Description 
Value 


PTxFSize [31:16] 16'b200 | Host Periodic TxFIFO Depth (PTxFSize) 
This value is in terms of 32-bit words. 
„Minimum value is 16 
„Maximum value is 32,768 The power-on 
reset value of this register is specified as 
the Largest Host Mode Periodic Tx Data 
FIFO Depth 
you can write a new value in this field. 
Programmed values must not exceed the 
power-on value . 

PTxFStAddr [15:0] 16'bC6E | Host Periodic TxFIFO Start Address 
(PTxFStAddr) The power-on reset value 
of this register is the sum of the Largest 
Rx Data FIFO Depth and Largest 
Non-periodic Tx Data FIFO Depth 
x OTG_RX_DFIFO_DEPTH 
OTG_TX_HNPERIO_DFIFO_DEPTH 
you can write a new value in this 
field.Programmed values must not exceed 
the power-on value 
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6.19.4.2.19 DPTXFSIZn 
Description: (Device IN Endpoint Transmit FIFO Size Register n) 


ee )*04 
IN Endpoint Tx FIFO Size n DPTXFSIZn 


"wIsIsIsIsIZISISIEISIEISISISTSISI 


INEPnTxFDep 


" 


16'h300 


[Reset | 
TREES ER aes RR REOR EUNT 


INEPnTxFStAddr 


Type RW 


Field Name Type Reset Description 
Value 


INEPnTxFDep [31:16] | RW 16'h300 | IN Endpoint TxFIFO Depth 
(INEPnTxFDep) This value is in terms of 
32-bit words. Minimum value is 16 
Maximum value is 32,768 The power-on 
reset value of this register is specified as 
the Largest IN Endpoint FIFO number 
Depth. 
you can write a new value in this field. 
Programmed values must not exceed the 
power-on value 

INEPNTXFSTADDR | [15:0] 16'h300 | IN Endpoint FIFOn Transmit RAM Start 
Address (INEPnTxFStAddr) This field 
contains the memory start address for IN 
endpoint Transmit FIFOn (0 < n <= 15). 
The power-on reset value of this register 
is calculated according to the following 
formula: OTG RX DFIFO DEPTH + 
SUM of 
OTG TX DINEP DFIFO DEPTH "x 
(where x = 0 to n — 1) If at POR the 
calculated value (C) exceeds 65535, then 
the Reset value becomes Reset Value(A) 

(C — 65536). Example: If start address 
IN endpoint FIFO 1 is 
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OTG_RX_DFIFO_DEPTH + 
OTG_TX_DINEP_DFIFO_DEPTH_ 0 and 
start address of IN endpoint FIFO 2 is 
OTG_RX_DFIFO_DEPTH + 
OTG_TX_DINEP_DFIFO_DEPTH_ 0 + 
OTG_TX_DINEP_DFIFO_DEPTH_ 1. 


If you have calculated or programmed a 
new value for RxFIFO depth or TX FIFO 
depths, you can program their values 
according to the above formula. 
Programmed values must not exceed the 
power-on value. 


6.19.4.2.20 HCFG 


Description: (Host Configuration Register ) 
0x0400 Host Configuration Register 


| Host Configuration Register | — HCFG| 
a EE ORE 


PerS 
Reserved ched FrListEn Reserved 
— J SM i 


| Type | 


Field Name Type Reset Description 
Value 


iaaiiai S Mode Change Ready Timer Enable 
(ModeChTimEn) This bit is used to enable 
or disable the host core to wait for 200 
PHY clock cycles at the end of Resume to 
change the opmode signal to the PHY to 
00 after Suspend or LPM. 
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= 1'b0O: The Host core waits for either 200 
PHY clock cycles or a linestate of SEO at 
the end of resume to change the opmode 
from 2'b10 to 2'b00. 

» 1b1: The Host core waits only for a 
linestate of SEO at the end of resume to 
change the opmode from 2'b10 to 2'b00. 


Leonas fo ee 


Perchen Ena [26] pay vee Enable Periodic Scheduling 
(PerSchedEna) Applicable in 
Scatter/Gather DMA mode only. Enables 
periodic scheduling within the core. 
Initially, the bit is reset. The core will not 
process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


EE [este PY ZDQ Frame List Entries (FrListEn). The value 
in the register specifies the number of 
entries in the Frame list. This field is valid 
only in Scatter/Gather DMA mode. * 
2’b00: 8 Entries * 2’b01:16 Entries * 2’b10: 
32 Entries * 2'b11: 64 Entries In modes 
other than Scatter/Gather DMA mode, 
these bits are reserved. 


PESOS [23] Enable Scatter/gather DMA in Host mode 
(DescDMA), the application can set this 
bit during initialization to enable the 
Scatter/Gather DMA operation. NOTE: 
This bit must be modified only once after a 
reset. The following combinations are 
available for programming: 

x GAHBCFG.DMAEn=0, 
HCFG.DescDMA=0 => Slave mode 

. GAHBCFG.DMAEn=0, 
HCFG.DescDMA=1 => Invalid 

x GAHBCFG.DMAEn=1, 
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=> Buffered DMA 


GAHBCFG.DMAEn-1, 
HCFG.DescDMA-1 => Scatter/Gather 
DMA mode In non Scatter/Gather DMA 
mode, this bit is reserved. 


pete RO CO S 


ResValid [19:9]. ae gias Resume Validation Period (ResValid) This 
field is effective only when 
HCFG.Ena32KHzS is set. It controls the 
resume period when the core resumes 
from suspend. The core counts the 
ResValid number of clock cycles to detect 
a valid resume when this is set. 


Eid is [7] iiu s Enable 32-KHz Suspend Mode 
(Ena32KHzS) This bit can only be set if 
the USB 1.1  Full-Speed Serial 
Transceiver Interface has been selected. 
If USB 1.1 Full-Speed Serial Transceiver 
Interface has not been selected, this bit 
must be zero. When the USB 1.1 
Full-Speed Serial Transceiver Interface is 
chosen and this bit is set, the core 
expects the 48-MHz PHY clock to be 
switched to 32 KHz during a suspend. 


O ee "ERN 


Febssupp 4 199 FS- and LS-Only Support (FSLSSupp) 
The application uses this bit to control the 
core's enumeration speed. Using this bit, 
the application can make the core 
enumerate as a FS host, even if the 
connected device supports HS traffic. Do 
not make changes to this field after initial 
programming. = 1'bO: HS/FS/LS, based on 
the maximum speed supported by the 
connected device = 1'b1: FS/LS-only, even 
if the connected device can support HS 


TE [1:0] FS/LS PHY Clock Select (FSLSPclkSel) 
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When the core is in FS Host mode 


= 2'b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 


=2'b01: Internal PHY clock is running at 
48MHZ (For 1.1 FS transceiver Interface) 


„Others: Reserved When the core is in LS 
Host mode 


= 2'b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI-/ULPI PHY 
Interfaces) 


» 2'b10: Internal PHY clock is running at 6 


MHZ and the external clock is running at 
48MHZ. When you select a 6 MHz clock 
during LS Mode, you must do a soft reset 
(for 1.1 FS transceiver Interface) 


„Others: Reserved Notes: 


„When Core in FS mode, the internal and 
external clocks have the same frequency. 


» When Core in LS mode, - If FSLSPcIkSel 
= 2'b00: Internal and external clocks have 
the same frequency - If FSLSPclkSel = 
2'b10: Internal clock is divided by eight 
version of external 48 MHz clock 
(utmifs_clk). 
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6.19.4.2.21 HFIR 
Description: (Host Frame Interval Register) 


EIMEREXERESEAERERERERESEREREREREAES 


Reserved RRld 
Ctrl 


| Type | 


| Name | Frint 
er, Oa 
L3 K K KK BEEE 


Field Name Type Reset Description 
Value 
|. |BUm]RO oa Reed | 


ubi [16] id D Reload Control (HFIRRIdCtrl) This bit 
allows dynamic reloading of the HFIR 
register during runtime. *1'bO: The HFIR 
cannot be reloaded dynamically *1'b1: the 
HFIR can be dynamically reloaded during 
runtime. This bit needs to be programmed 
during initial configuration and its value 
must not be changed during runtime. 

rermehcdeiia [26] iid s Enable Periodic Scheduling 
(PerSchedEna) Applicable in 
Scatter/Gather DMA mode only. Enables 
periodic scheduling within the core. 
Initially, the bit is reset. The core will not 
process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


| | emaje [0 fasea — | 
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i 15:0] dd Frame Interval (Frlnt) The value that the 
application programs to this field specifies 
the interval between two consecutive 
SOFs (FS) or micro-SOFs (HS) or 
Keep-Alive tokens (LS). This field 
contains the number of PHY clocks that 
constitute the required frame interval. The 
default value set in this field for a FS 
operation when the PHY clock frequency 
is 60 MHz. The application can write a 
value to this register only after the Port 
Enable bit of the Host Port Control and 
Status register (HPRT.PrtEnaPort) has 
been set. If no value is programmed, the 
core calculates the value based on the 
PHY clock specified in the FS/LS PHY 
Clock Select field of the Host 
Configuration register 
(HCFG.FSLSPclkSel). Do not change the 
value of this field after the initial 
configuration. 

«125 us * (PHY clock frequency for HS) 
„1 ms * (PHY clock frequency for FS/LS) 


6.19.4.2.22 HFNUM 


Description: (Host Frame Number/Frame Time Remaining Register) 
Host Frame Number/Frame Time Remainng 


0x0408 HFNUM 
Register(0003 ffff) 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | t6 | 
| Name | FrRem 


EHEGEGEREREREREREBRARKRERENERERENEN 


Type 


L-IEBEN- | 5-515103 9E EIER RESET ROS 
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Field Name Type Reset Description 
Value 


na pie, Frame Time Remaining — (FrRem) 
Indicates the amount of time remaining in 
the current microframe (HS) or frame 
(FS/LS), in terms of PHY clocks. This field 
decrements on each PHY clock. When it 
reaches zero, this field is reloaded with 
the value in the Frame Interval register 
and a new SOF is transmitted on the 
USB. 


PE [15:0] 16'h3FFF | Frame Number (FrNum) This field 
increments when a new SOF is 
transmitted on the USB, and is reset to 0 
when it reaches 16'h3FFF. 


6.19.4.2.23 HPTXSTS 


Description: (Host Periodic Transmit FIFO/Queue Status Register) 
Host Periodic Transmit FIFO/Queue Status 


0x0410 . HPTXSTS 
Register(0008 0200) 


Bi |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | t9 | 8 KS 


PTxQTop PTxGSpcAvail 


Type 


io | 
KZIKSKSKSKSKSKSKSKSKSKSKSKS KOKK 
BARBS AES ESENES ES EB EEE 


PTxFSpcAvail 


Type 


|Recet |0 o o o [0 |0 EM ete to {ototofeto tel 


Field Name Type Reset Description 
Value 


PTXGITOP [otaa] IERS Top of the Periodic Transmit Request 
Queue (PTxQTop) This indicates the entry 
in the Periodic Tx Request Queue that is 
currently being processes by the MAC. 
This register is used for debugging. 

„Bit [31]: Odd/Even (micro)frame - 1'b0: 
send in even (micro)frame - 1'b1: send in 
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odd (micro)frame 

„Bits [30:27]: Channel/endpoint number 
„Bits [26:25]: Type 

- 2'b00: IN/OUT 

- 2'b01: Zero-length packet 

- 2’b10: CSPLIT 

- 2'b11: Disable channel command 


» Bit [24]: Terminate (last entry for the 
selected channel/endpoint) 


PTxQSpcAvail 23-16] Periodic Transmit Request Queue Space 


Available (PTxQSpcAvail) Indicates the 
number of free locations available to be 
written in the Periodic Transmit Request 
Queue. This queue holds both IN and 
OUT requests. 


„8'h0: Periodic Transmit Request Queue 
is full 


„8'h1: 1 location available 
19 h2: 2 locations available 
4: n locations available (0 < ns 16) 


„Others: Reserved 


PTxFSpcAvail [15:0] 


Periodic Transmit Data FIFO Space 
Available (PTxFSpcAvail) Indicates the 
number of free locations available to be 
written to in the Periodic TxFIFO. Values 
are in terms of 32-bit words 


a 16’h0: Periodic TxFIFO is full 
x 16'h1: 1 word available 
„16 h2: 2 words available 


x 16'hn: n words available (where 0 < n < 
32,768) 


a 16'h8000: 32,768 words available 


„Others: Reserved 
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6.19.4.2.24 HAINT 


Description: (Host All Channels Interrupt Register) 


RNEREJEIEJESEXESEREJEREREIEIKEREAK 


Reserved 


Type 


ka MEMRMMEEMEERRENEN 
[Reset | o | o [o |o [o joo co ooo oo ao 
IEEE EEE EEE 


HAINT 


Type 


Field Name Type Reset Description 
Value 


HAINT [1:0] aiie Channel Interrupts EE One bit per 
channel: Bit O for Channel 0, bit 15 for 
Channel 15 


6.19.4.2.25 HAINTMSK 


Description: (Host All Channels Interrupt Mask Register) 
0x0418 Host All Channels Interrupt Mask Register(0000 0000) HAINT 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 38 | 17 | 16- 


Reserved 


Type 


Le ee 
CICMESEXEGENENENESEGEXEXEGGSESEXEXEN 
| Bi (is 34, 13 | i2 J i | 10) 9 | 8 | 7 j e [sj a|sa|2|t|o 


HAINTMsk 


Type 


Field Name Type Reset Description 
Value 


FANTASI pe Te Channel Interrupt Mask es — One 
bit per channel: Bit 0 for channel 0, bit 15 
for channel 15 
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6.19.4.2.26 HFLBADDR 
Description: (Host All Channels Interrupt Mask Register) 


RNEREJERERESEJEJEREJEREREIEIKEREAKI 
ma EE NN NN NNI 


SADDROFFRLIST 


Type 


kr GVEMRMEREMEENMEMEMEMEEPMEMF"EEN 
[Reset | o | o [o |o [o joo co oo ooo a lo 
LIRE ZIN ^ VN 


SADDROFFRLIST 


Type 


Field Name Type Reset Description 
Value 
AES ESO]: DENS The starting address of the Frame list. 
This register is used only for Isochronous 
and Interrupt Channels. 


6.19.4.2.27 HPRT 


Description: (Host Port Control and Status Register) 


Host Frame List Base Address Register(0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PrtTs 
Reserved PrtSpd 
ICH 


mps | 
LE EH E E erli sk i 
LST LES ICE EORR RE ER T ETT T T EJ 


Hes 
rt PrtR 
PrtTstCtl PrtLnSts erve 
st 
d 
Type 
R_W 7 
_SC 
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Field Name Type Reset | Description 
Value 


— [18:17] Port Speed (PrtSpd) Indicates the 
speed of the device attached to this 
port. 
=2'b00: High speed 
=2'b01: Full speed 
=2'b10: Low speed 
=2'b11: Reserved 


PrtTstCtl [16:13] RW Port Test Control (PrtTstCtl) The 
application writes a nonzero value to 
this field to put the port into a Test 
mode, and the corresponding pattern is 
signaled on the port. 

»4'b0000: Test mode disabled 
»4’b0001: Test J mode 
»4'b0010: Test K mode 
»4’b0011: Test SEO NAK mode 
14'b0100: Test Packet mode 
»4’b0101: Test Force Enable 

» Others: Reserved 


id x i Vi Port Power (PrtPwr) The application 
uses this field to control power to this 
port (write 1'b1 to set to 1'b1 and write 
1'bO to set to 1'bO), and the core can 
clear this bit on an over current 
condition. 
= 1'b0: Power off 
= 1'b1: Power on 

LIETIE pest = Port Line Status (PrtLnSts) Indicates 
the current logic level USB data lines 
„Bit [10]: Logic level of D+ 
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— r „Bit [11]: Logie level of D- 
C EE 


= [8] Port Reset (PrtRst) When the 
application sets this bit, a reset 
sequence is started on this port. The 
application must time the reset period 
and clear this bit after the reset 
sequence is complete. 
= 1'b0: Port not in reset 
a 1'b1: Port in reset 
To start a reset on the port, the 
application must leave this bit set for at 
least the minimum duration mentioned 
below, as specified in the USB 2.0 
specification, Section 7.1.7.5. The 
application can leave it set for another 
10 ms in addition to the required 
minimum duration, before clearing the 
bit, even though there is no maximum 
limit set by the USB standard. 
» High speed: 50 ms 
„Full speed/Low speed: 10 ms 


aan N RONG SU Port Suspend (PrtSusp) The application 
sets this bit to put this port in Suspend 
mode. The core only stops sending 
SOFs when this is set. To stop the PHY 
clock, the application must set the Port 
Clock Stop bit, which asserts the 
suspend input pin of the PHY. The read 
value of this bit reflects the current 
suspend status of the port. This bit is 
cleared by the core after a remote 
wakeup signal is detected or the 
application sets the Port Reset bit or 
Port Resume bit in this register or the 
Resume/Remote Wakeup Detected 
Interrupt bit or Disconnect Detected 
Interrupt bit in the Core Interrupt 
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register (GINTSTS.WkUplnt or 
GINTSTS.Disconnlnt, respectively). 


a 1'b0: Port not in Suspend mode 
„1'b1: Port in Suspend mode 


Port Resume (PrtRes) The application 
sets this bit to drive resume signaling on 
the port. The core continues to drive the 
resume signal until the application 
clears this bit. If the core detects a USB 
remote wakeup sequence, as indicated 
by the Port Resume/Remote Wakeup 
Detected Interrupt bit of the Core 
Interrupt register (GINTSTS.WkUpInt), 
the core starts driving resume signaling 
without application intervention and 
clears this bit when it detects a 
disconnect condition. The read value of 
this bit indicates whether the core is 
currently driving resume signaling. 


a 1'b0: No resume driven 
=1'b1: Resume driven 


When LPM is enabled and the core is in 
the L1 (Sleep) state, setting this bit 
results in the following behavior: The 
core continues to drive the resume 
signal until a pre-determined time 
specified in the 
GLPMCFG.HIRD Thres[3:0] field. If the 
core detects a USB remote wakeup 
sequence, as indicated by the Port L1 
Resume/Remote L1 Wakeup Detected 
Interrupt bit of the Core Interrupt 
register (GINTSTS.L1WkUpInt), the 
core starts driving resume signaling 
without application intervention and 
clears this bit at the end of the resume. 
The read value of this bit indicates 
whether the core is currently driving 
resume signaling. 
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PrtOvrCurrAct 


PrtEnChng 


PrtEna R SS SC WC 
PrtConnDet R SS WC 


un "P T 
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= 1'bO: No resume driven 
a 1'b1: Resume driven 


Port Overcurrent Change 
(PrtOvrCurrChng) The core sets this bit 
when the status of the Port Overcurrent 
Active bit (bit 4) in this register changes. 
Port Overcurrent Active (PrtOvrCurrAct) 
Indicates the overcurrent condition of 
the port. 

= 1'b0: No overcurrent condition 

a 1'b1: Overcurrent condition 

Port Enable/Disable Change 
(PrtEnChng) The core sets this bit when 
the status of the Port Enable bit [2] of 
this register changes. 

Port Enable (PrtEna) A port is enabled 
only by the core after a reset sequence, 
and is disabled by an overcurrent 
condition, a disconnect condition, or by 
the application clearing this bit. The 
application cannot set this bit by a 
register write. It can only clear it to 
disable the port. This bit does not 
trigger any interrupt to the application. 

= 1'bO: Port disabled 

„1'b1: Port enabled 

Port Connect Detected (PrtConnDet) 
The core sets this bit when a device 
connection is detected to trigger an 
interrupt to the application using the 
Host Port Interrupt bit of the Core 
Interrupt register (GINTSTS.Prtint). The 
application must write a 1 to this bit to 
clear the interrupt. 

Port Connect Status (PrtConnSts) 

«0: No device is attached to the port. 

a 1: A device is attached to the port. 
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6.19.4.2.28 HCCHARn 
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Description: (Host Channel-n Characteristics Register) 


Host Channel-n Characteristics Register(0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


LSp 
Odd Rese 
DevAddr MC/EC EPType dDe 
Frm rved 
V 


Field Name Type Reset | Description 
Value 


| 


B li 
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Channel Enable (ChEna) When 
Scatter/Gather mode is enabled 


=a 1'bO: Indicates that the descriptor 
structure is not yet ready. 


„1'b1: Indicates that the descriptor 
structure and data buffer with data is 
setup and this channel can access the 
descriptor. When Scatter/Gather mode 
is disabled This field is set by the 
application and cleared by the OTG 
host. 


a 1'bO: Channel disabled 
a 1'b1: Channel enabled 


Channel Disable (ChDis) The 
application sets this bit to stop 
transmitting/receiving data on a 
channel, even before the transfer for 
that channel is complete. The 
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application must wait for the Channel 
Disabled interrupt before treating the 
channel as disabled. 


Odd Frame (OddFrm) This field is set 
(reset) by the application to indicate that 
the OTG host must perform a transfer in 
an odd (micro)frame. This field is 
applicable for only periodic 
(isochronous and interrupt) 
transactions. 


a 1'bO: Even (micro)frame 
= 1'b1: Odd (micro)frame 


This field is not applicable for 
Scatter/Gather DMA mode and need 
not be programmed by the application 
and is ignored by the core. 


Device Address (DevAddr) This field 
selects the specific device serving as 
the data source or sink. 


Multi Count (MC) / Error Count (EC) 
When the Split Enable bit of the Host 
Channel-n Split Control register 
(HCSPLTn.SpltEna) is reset (1'bO), this 
field indicates to the host the number of 
transactions that must be executed per 
microframe for this periodic endpoint. 
For non periodic transfers, this field is 
used only in DMA mode, and specifies 
the number packets to be fetched for 
this channel before the internal DMA 
engine changes arbitration. 


» 2'b00: Reserved This field yields 
undefined results. 


=2'b01: 1 transaction 


=2b10: 2 transactions to be issued for 
this endpoint per microframe 


12 b11: 3 transactions to be issued for 
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this endpoint per microframe When 
HCSPLTn.SpltEna is set (1'b1), this 
field indicates the number of immediate 
retries to be performed for a periodic 
split transactions on transaction errors. 
This field must be set to at least 2’b01. 
EP Type pote) | R Endpoint Type (EPType) Indicates the 
transfer type selected. 
a 2'b00: Control 
»2'b01: Isochronous 
„2'b10: Bulk 
=2'b11: Interrupt 


LSpdDev Hp | 1b0 | Low-Speed Device (LSpdDev) This field 
is set by the application to indicate that 
this channel is communicating to a 
low-speed device. The application must 
program this bit when a low speed 
device is connected to the host through 
an FS HUB. The HS OTG Host core 
uses this field to drive the 
XCVR_SELECT signal to 2'b11 while 
communicating to the LS Device 
through the FS hub. 

Note: In a peer to peer setup, the HS 
OTG Host core ignores this bit even if it 
is set by the application software. 


| 2 P9. [Ro —— (7 [meemes 000 

EPDir ES La 1b0 T Endpoint Direction (EPDir) Indicates 
whether the transaction is IN or OUT. 
»1'bO: OUT .1'b1: IN 

ERNU A21 RN Endpoint Number (EPNum) Indicates 
the endpoint number on the device 
serving as the data source or sink. 

MPS pou. RW Maximum Packet Size (MPS) Indicates 
the maximum packet size of the 
associated endpoint. 
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6.19.4.2.29 HCSPLTn 
Description: (Host Channel-n Split Control Register) 


EIMEREJEXEREZERERERERESEREREREREAE 


Splt 
Reserved 
pSplt 


IND]  — E3 
LEN | 17] s NM 
i PE ECT REL I | ae HE R 


XactPos HubAddr PrtAddr 


| Name | 
wej w | o | A-N U UOU 
[Reset] o fo fofo tote fa} (vļoļoļoļo ao tots) 


Field Name Type Reset Description 
Value 


APRENE S) Voz Split Enable (SpltEna) The application 
sets this field to indicate that this channel 
is enabled to perform split transactions. 


Leons fo resene o 


CMS [16] RaW LN Do Complete Split (CompSplt) The 
application sets this field to request the 
OTG host to perform a complete split 
transaction. 


XactPos [TIAN Few 4 Transaction Position (XactPos) This field 
is used to determine whether to send all, 
first, middle, or last payloads with each 
OUT transaction. 2'b11: All. This is the 
entire data payload is of this transaction 
(which is less than or egual to 188 bytes). 
» 2b10: Begin. This is the first data 
payload of this transaction (which is larger 
than 188 bytes). 
=2'b00: Mid. This is the middle payload of 
this transaction (which is larger than 188 
bytes). 

» 2/b01: End. This is the last payload of 
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this transaction (which is larger than 188 
bytes). 


HubAddr [bor] |P Hub Address (HubAddr) This field holds 
the device address of the transaction 
translator's hub. 


icr RW. | Port Address (PrtAddr) This field is the 
port number of the recipient transaction 
translator. 


6.19.4.2.30 HCINTn 


Description: (Host Channel-n Interrupt Register) 


Host Channel-n Interrupt Register(0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LENIN 


Reserved 


I KENNEN 
L3 V] 
IEIET ES EC ER IET EEK EEA 


= STA ChHI 
Reserved z NAK 
» LL 


Type RS |RS |RS RS |RS |RS 
sw|swļsw SW law sw 


Field Name Type Reset | Description 
Value 
EO DSS LI LM C NN 


DESG ROLE] Bis] BC Descriptor rollover interrupt 
(DESC_LST_ROLLIntr) This bit is valid 
only when Scatter/Gather DMA mode is 
enabled. The core sets this bit when the 

corresponding channels descriptor list 
rolls over. For non Scatter/Gather DMA 
mode, this bit is reserved. 
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AL LE [12] T Vou Excessive Transaction Error 
(XCS_XACT_ERR) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when 3 
consecutive transaction errors occurred 
on the USB bus. XCS_XACT_ERR will 
not be generated for lsochronous 
channels. For non Scatter/Gather DMA 
mode, this bit is reserved. 

EU [11] -SS_WC |1b0 | BNA (Buffer Not Available) Interrupt 
(BNAlntr) This bit is valid only when 
Scatter/Gather DMA mode is enabled. 
The core generates this interrupt when 
the descriptor accessed is not ready for 
the Core to process. BNA will not be 
generated for Isochronous channels. For 


non Scatter/Gather DMA mode, this bit 
is reserved. 

Data lglEr [10] Data Toggle Error (DataTglErr) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 

Frame Overrun (FrmOvrun) In 


Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core 


BblErr 


XactErr Transaction Error (XactErr) Indicates 
one of the following errors occurred on 
the USB. 

„CRC check failure 

„ Timeout 

„Bit stuff error 

» False EOP In Scatter/Gather DMA 


Babble Error (BblErr) In Scatter/Gather 
DMA mode, the interrupt due to this bit is 
masked in the core. 


mode, the interrupt due to this bit is not 
set. 


iind ASS WG NYET Response Received Interrupt 
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(NYET) In Scatter/Gather DMA mode, 
the interrupt due to this bit is masked in 
the core. 


ACK Response Received/Transmitted 
Interrupt (ACK) In Scatter/Gather DMA 
mode, the interrupt due to this bit is 
masked in the core. 


NAK Response Received Interrupt 
(NAK) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
core. 


STALL Response Received Interrupt 
(STALL) In Scatter/Gather DMA mode, 
the interrupt due to this bit is masked in 
the core. 


AHB Error (AHBErr) This is generated 
only in DMA mode when there is an AHB 
error during AHB read/write. The 
application can read the corresponding 
channel’s DMA address register to get 
the error address. 


Channel Halted (ChHltd) In non 
Scatter/Gather DMA mode, it indicates 
the transfer completed abnormally either 
because of any USB transaction error or 
in response to disable request by the 
application or because of a completed 
transfer. In Scatter/Gather DMA mode, 
this indicates that transfer completed 
due to any of the following 


„EOL being set in descriptor 


x AHB error 
x Excessive transaction errors 


„In response to disable request by the 
application 


» Babble 


a Stall 
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Aere ompl itor Transfer Completed (XferCompl) For 
Scatter/Gather DMA mode, it indicates 
that current descriptor processing got 
completed with IOC bit set in its 
descriptor. In non Scatter/Gather DMA 
mode, it indicates that Transfer 
completed normally without any errors. 


6.19.4.2.31 HCINTMSKn 


Description: (Host Channel-n Interrupt Mask Register) 
0x050C+n*20 Host Channel-n Interrupt Mask Register(0000_0000) HCINTMSKn 


| Bit (sī 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


Reserved 


| Xfer 
BbIE | Xact ChHI 
ji Ovru Nyet Stall 
Reserved Intr rrMs ErrM ErrM | tdMs 
piMs 
Msk 


Type EN pe ppp pm [m jn [9 I 


Field Name Type Reset | Description 
S 7 


DÉC LA Na. IntrMsk | [13] z TDO Descriptor rollover interrupt Mask 
register (DESC_LST_ROLLlntrMsk) 
This bit is valid only when 
Scatter/Gather DMA mode is enabled. 
In non Scatter/Gather DMA mode, this 
bitis reserved. 


r | 
kuli [11] BNA (Buffer Not Available) Interrupt 
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DataTglErrMsk 


FrmOvrunMsk 
BblErrMsk 
XactErrMsk 


NyetMsk 
AckMsk 
NakMsk 


StallMsk 
AHBErrMsk 
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mask register (BNAlntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non 
Scatter/Gather DMA mode, this bit is 
reserved 


Data Toggle Error Mask 
(DataTglErrMsk) This bit is not 
applicable in Scatter/Gather DMA 
mode. 


Frame Overrun Mask (FrmOvrunMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode. 


Babble Error Mask (BblErrMsk) This 
bit is not applicable in Scatter/Gather 
DMA mode. 


Transaction Error Mask (XactErrMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode 


NYET Response Received Interrupt 
Mask (NyetMsk) This bit is not 
applicable in Scatter/Gather DMA 
mode. 


ACK Response Received/Transmitted 
Interrupt Mask (AckMsk) This bit is not 
applicable in Scatter/Gather DMA 
mode. 


NAK Response Received Interrupt 
Mask (NakMsk) This bit is not 
applicable in Scatter/Gather DMA 
mode. 


STALL Response Received Interrupt 
Mask (StallMsk) This bit is not 
applicable in Scatter/Gather DMA 
mode. 


AHB Error Mask (AHBErrMsk) Note: 
This bit is only accessible when 
OTG_ARCHITECTURE = 2 
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Mersam plsk [0]  |RW fro Transfer Completed Mask 


6.19.4.2.32 HCTSIZn 


Description: (Host Channel-n Transfer Size Register) 
0x0510--n*20 Host Channel-n Transfer Size Register(0000 0000) HCTSIZ 


| Bit | 31 | 30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
DoP 


PktCnt XferSize 


BIA EEE LE Plea sea E E | 


| Name | XferSize 
me] S AX. ee 
[Reset | o RRR 


Field Name Type Reset Description 
Value 


Dong [31] Do Ping (DoPng) This bit is used only for 
OUT transfers. Setting this field to 1 
directs the host to do PING protocol. 
Note: Do not set this bit for IN transfers. If 
this bit is set for IN transfers it disables the 
channel. 


EOFS] | RW 7500 | PID (Pid) The application programs this 
field with the type of PID to use for the 
initial transaction. The host maintains this 
field for the rest of the transfer. 
=2'b00: DATAO 
=2'b01: DATA2 
=2'b10: DATA1 
» 2b11: MDATA (non-control)/SETUP 
(control) 


istam aia | RW 10hO0 | Packet Count (PktCnt) This field is 
programmed by the application with the 
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expected number of packets to be 
transmitted (OUT) or received (IN). The 
host decrements this count on every 
successful transmission or reception of an 
OUT/IN packet. Once this count reaches 
zero, the application is interrupted to 
indicate normal completion.The width of 
this counter is specified as Width of 
Packet Counters during coreConsultant 
configuration (parameter 
OTG PACKET COUNT WIDTH). 


Merce [peoi = TED Transfer Size (XferSize) For an OUT, this 
field is the number of data bytes the host 
sends during the transfer. For an IN, this 
field is the buffer size that the application 
has Reserved for the transfer. The 
application is expected to program this 
field as an integer multiple of the 
maximum packet size for IN transactions 
(periodic and non-periodic).The width of 
this counter is specified as Width of 
Transfer Size Counters during 
coreConsultant configuration (parameter 
OTG TRANS COUNT WIDTH). 


6.19.4.2.33 HCDMAn 
Description: (Host Channel-n DMA Address Register) 


KNERENEIEREAEREAEREREREREREIEREAKI 


DMAAddr 
Pre T 
L'IERERERENERERERENERKRENERKENENKNEKN 


DMAAdar 


| Bi (is |34) 12 | i2 J t | 10) 9 | 8 | 7 j e 5, a|3|2||o 


ls a es 
LITEEZCIZRSEZXESENENEZESEZRZJEREZISESEZS 
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Field Name Type Reset Description 
Value 


MAO EUM DMA Address (DMAAdar) This field holds 
the start address in the external memory 
from which the data for the endpoint must 
be fetched or to which it must be stored. 
This register is incremented on every AHB 
transaction. 


6.19.4.2.34 HCDMABn 


Description: (Host Channel-n DMA Buffer Address Register) 
0x0514+n*20 Host Channel-n DMA Buffer Address Register(0000_0000) HCDMAn 


| Bit 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
"Name | — 15 MARA —— SOS 


DMABAddr 
Type 


= ee MEMMEEMFNENENMENMEN 
Reset | o | o [o [o [o jo [o co ooo |o |o ao 
| Bk (is me | iz j i | oj 9 | 8 | 7 j e| sj a|sa|2|t|o 


DMABAddr 
Type 


Field Name Type Reset Description 
Value 


guling PO Holds the current buffer address. This 
register is updated as and when the data 
transfer for the corresponding end point is 
in progress. This register is present only in 
Scatter/Gather DMA mode. Otherwise this 
field is reserved. 
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6.19.4.2.35 DCFG 


Description: (Device Configure ) 


Device Configuration Register(0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


"om ResValid PerSchintvl EEN EPMisCnt 
NZSt 
Reserved PerFrint DevAddr DevSpd 
utNa 


| 9 fe [ee mI 
(Reset | o | o [o jo po po po paja ja ao ooo 


Field Name Type Reset Description 
Value 


ResValid [31:26] | R W 6'd2 Resume Validation Period (ResValid) This 
field controls the period when the core 
resumes from a suspend. When this bit is 
set, the core counts for the ResValid 
number of clock cycles to detect a valid 
resume. This field is effective only when 
DCFG.Ena32KHzSusp is set. 


PerSchintvl [25:24] | R W Periodic Scheduling Interval (PerSchlntvl) 

PerSchlntvl must be programmed only for 
Scatter/Gather DMA mode. Description: 
This field specifies the amount of time the 
Internal DMA engine must allocate for 
fetching periodic IN endpoint data. Based 
on the number of periodic endpoints, this 
value must be specified as 25,50 or 75% 
of (micro)frame. 
» When any periodic endpoints are active, 
the internal DMA engine allocates the 
specified amount of time in fetching 
periodic IN endpoint data. 
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» When no periodic endpoints are active, 
then the internal DMA engine services 
non-periodic endpoints, ignoring this field. 
» After the specified time within a 
(micro)frame, the DMA switches to 
fetching for non-periodic endpoints. 
=2'b00: 25% of (micro)frame. 

=2'b01: 50% of (micro)frame. 

=2'b10: 75% of (micro)frame. 

„2'b11: Reserved. 

DescDMA = Enable Scatter/Gather DMA in Device 
mode (DescDMA). When the 
Scatter/Gather DMA option selected 
during configuration of the RTL, the 
application can set this bit during 
initialization to enable the Scatter/Gather 
DMA operation. NOTE: This bit must be 
modified only once after a reset. The 
following combinations are available for 
programming: 
GAHBCFG.DMAEn=0,DCFG.DescDMA=0 
=> Slave mode 
GAHBCFG.DMAEn=0,DCFG.DescDMA=1 
=> Invalid 
GAHBCFG.DMAEn=1,DCFG.DescDMA=0 
=> Buffered DMA mode 
GAHBCFG.DMAEn-1,DCFG.DescDMA-1 
=> Scatter/Gather DMA mode 

EPMisCnt [22:18] | R_W IN Endpoint Mismatch Count (EPMisCnt) 
This field is valid only in shared FIFO 
operation. The application programs this 
filed with a count that determines when the 
core generates an Endpoint Mismatch 
interrupt (GINTSTS.EPMis). The core 
loads this value into an internal counter 
and decrements it. The counter is 
reloaded whenever there is a match or 
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when the counter expires. The width of this 
counter depends on the depth of the Token 
Queue. 


[ malo |o [Reed 1 


EnDevOutNak [13] RW 1'bO Enable Device OUT NAK (EnDevOutNak) 
This bit enables setting NAK for Bulk OUT 
endpoints after the transfer is completed 
when the core is operating in Device 
Descriptor DMA mode. 
= 1'bO: The core does not set NAK after 
Bulk OUT transfer complete 
„1'b1: The core sets NAK after Bulk OUT 
transfer complete This bit is valid only 
when OTG EN DESC DMA -- 1'b1 

PerFrint [12:11] | R W 1'bO Periodic Frame Interval — (PerFrint) 
Indicates the time within a (micro)frame at 
which the application must be notified 
using the End Of Periodic Frame Interrupt. 
This can be used to determine if all the 
isochronous traffic for that (micro)frame is 
complete. 
=2'b00: 80% of the (micro)frame interval 
»2'b01: 85% 

»2'b10: 90% 
=2'b11: 95% 


DevAddr [10:4] | RW ThO Device Address (DevAddr) The application 
must program this field after every 
SetAddress control command. 


Ena32KHzS [3] R_W 1'bO Enable 32-KHz Suspend Mode 
(Ena32KHzS) When the USB 1.1 
Full-Speed Serial Transceiver Interface is 
chosen and this bit is set, the core expects 
the 48-MHz PHY clock to be switched to 
32 KHz during a suspend. This bit can only 
be set if USB 1.1 Full-Speed Serial 
Transceiver Interface has been selected. If 
USB 1.1 Full-Speed Serial Transceiver 
Interface has not been selected, this bit 
must be zero. 


NZStsOUTHShk [2] Non-Zero-Length Status OUT Handshake 
(NZStsOUTHShk) The application can use 
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this field to select the handshake the core 
sends on receiving a nonzero-length data 
packet during the OUT transaction of a 
control transfer's Status stage. 

=a 1'b1: Send a STALL handshake on a 
nonzero-length status OUT transaction 
and do not send the received OUT packet 
to the application. 

= 1'bO: Send the received OUT packet to 
the application (zero-length or 
nonzero-length) and send a handshake 
based on the NAK and STALL bits for the 
endpoint in the Device Endpoint Control 
register. 


Device Speed (DevSpd) Indicates the 


speed at which the application requires the 
core to enumerate, or the maximum speed 
the application can support. However, the 
actual bus speed is determined only after 
the chirp sequence is completed, and is 
based on the speed of the USB host to 
which the core is connected. 

=2'b00: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

=2'b01: Full speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

» 2b10: Low speed (USB 1.1 FS 
transceiver clock is 48 MHz) 

a 2b11: Full speed (USB 1.1 FS 
transceiver clock is 48 MHz) 
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6.19.4.2.36 DCTL 


Description: (Device Control) 


INEREJEJEREREREIERERESEREREREREAE 


NAK 
ontO 
Reserved 
SFT 
RMT 
DIS 
PINN TSTCT WKU 
co 
PSIG 
N 


se pe eee” 


Field Name Type | Reset | Description 
Value 


[memo fo [meme 


EnContOnBNA [17] RW Enable Continue on BNA (EnContOnBNA) This 
bit enables the DWC_otg core to continue on 
BNA for Bulk OUT endpoints. With this feature 
enabled, when a Bulk OUT endpoint receives a 
BNA interrupt the core starts processing the 
descriptor that caused the BNA interrupt after 
the endpoint re-enables the endpoint. 

a 1'b0: After receiving BNA interrupt, the core 
disables the endpoint. When the endpoint is 
re-enabled by the application, the core starts 
processing from the DOEPDMA descriptor. 

a 1'b1: After receiving BNA interrupt, the core 
disables the endpoint. When the endpoint is 
re-enabled by the application, the core starts 
processing from the descriptor that received 
the BNA interrupt. This bit is valid only when 
OTG EN DESC DMA == 1'b1. It is a one-time 
programmable after reset bit like any other 


Spreadtrum Communications, Inc., V02  Spreadtrum Communications, Inc., Confidential and Proprietary ^ 5100f1498 and Proprietary 510 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


DE ais 
TI I I I L 


NAKONBBLE [16] R_W Set NAK E on babble (NakOnBble). 
The core sets NAK automatically for the 
endpoint on which babble is received. 


IGNRFRMNUM [15] R_W Ignore frame number for  isochronous 
endpoints in case of Scatter/Gather DMA 
(IgnrFrmNum) Do NOT program IgnrFrmNum 
bit to 1'bt when the core is operating in 
Threshold mode. Note: 

* When Scatter/Gather DMA mode is disabled, 
this field is used by the application to enable 
periodic transfer interrupt. The application can 
program periodic endpoint transfers for multiple 
(micro)frames. 

- 0: Periodic transfer interrupt feature is 
disabled; the application must program 
transfers for periodic endpoints every 
(micro)frame 

- 1: Periodic transfer interrupt feature is 

enabled; the application can program transfers 
for multiple (micro)frames for periodic 
endpoints. 
In non-Scatter/Gather DMA mode, the 
application receives transfer complete interrupt 
after transfers for multiple (micro)frames are 
completed. 


[14:13] | R_W Global Multi Count (GMC) GMC must be 
programmed only once after initialization. 
Applicable only for Scatter/Gather DMA mode. 
This indicates the number of packets to be 
serviced for that end point before moving to the 
next end point. It is only for non-periodic end 
points. 

» 2'b00: Invalid. 

=2'b01: 1 packet. 

=2'b10: 2 packets. 

»2'b11: 3 packets. 

The value of this field automatically changes to 
2'h1 when DCFG.DescDMA is set to 1. When 
Scatter/Gather DMA mode is disabled, this field 
is reserved and reads 2'b00. 
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PWRONPRGDONE | [11] RW | 1’b0 The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 


CGOUTNAK [10] A write to this field clears the Global OUT NAK. 


SGOUTNAK [9] WO 1'bO A write to this field sets the Global OUT NAK. 

The application uses this bit to send a NAK 
handshake on all OUT endpoints. 
The application must set the this bit only after 
making sure that the Global OUT NAK Effective 
bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK [8] WO 1'bO A write to this field clears the Global 
Non-periodic IN NAK. 


SGNPInNak [7] WO 1'bO Set Global Non-periodic IN NAK (SGNPInNak) 
A write to this field sets the Global Non-periodic 
IN NAK.The application uses this bit to send a 
NAK handshake on all non-periodic IN 
endpoints. The core can also set this bit when 
a timeout condition is detected on a 
non-periodic endpoint in shared FIFO 
operation. The application must set this bit only 
after making sure that the Global IN NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GINNakEff) is cleared. 


TSTCTL [6:4] R/W | 3’b0 Test Control (TstCtl) 
= 3 b000: Test mode disabled 
= 3 b001: Test J mode 
13 b010: Test K mode 
»3'b011: Test SEO NAK mode 
1»3 b100: Test Packet mode 
»3 b101: Test Force Enable 
» Others: Reserved 

GOUTNAKSTS [3] 1'bO e 1'b0: A handshake is sent based on the FIFO 
Status and the NAK and STALL bit settings. 
e 1'b1: No data is written to the RxFIFO, 
irrespective of space availability. Sends a NAK 
handshake on all packets, except on SETUP 
transactions. All isochronous OUT packets are 
dropped. 


GNPINNAKSTS |[2] [RO |1b0 | s 1'b0: A handshake is sent out based on the 
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data availability in the transmit FIFO. 
* 1'b1: A NAK handshake is sent out on all 
non-periodic IN endpoints, irrespective of the 
data availability in the transmit FIFO. 


SFTDISCON [1] RW | 1’b1 The application uses this bit to signal the Usb 
otg core to do a soft disconnect. As long as this 
bit is set, the host does not see that the device 
is connected, and the device does not receive 
signals on the USB. The core stays in the 
disconnected state until the application clears 
this bit. 

The minimum duration for which the core must 
keep this bit set is specified in Table 5.4. 

e 1’b0: Normal operation. When this bit is 
cleared after a soft disconnect, the core drives 
the phy opmode o signal on the UTMI+ to 
2'b00, which generates a device connect event 
to the USB host. When the device is 
reconnected, the USB host restarts device 
enumeration. 

e 1b1: The core drives the phy opmode o 
signal on the UTMI+ to 2'b01, which generates 
a device disconnect event to the USB host. 


RMTWKUPSIG [0] RW | 1b0 When the application sets this bit, the core 
initiates remote signaling to wake the USB 
host. The application must set this bit to instruct 
the core to exit the Suspend state. As specified 
in the USB 2.0 specification, the application 
must clear this bit 1—15 ms after setting it. 
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6.19.4.2.37 DSTS 


Description: (Device Status ) 


SC9830A Device Specification 


IT TSTST Tas Tan aas 
= DE U 


Reserved 


| Type | 


SOFFN 


TS 7| ese v if 


| Type | 


Field Name Type Reset Description 
Value 


[ieee [RO —[o. —[Reewd — — — ] 


SOFFN [21:8] 7 14’hO 


7 [il 
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Frame or Microframe Number of the 
Received SOF (SOFFN) When the core is 
operating at high speed, this field contains 
a microframe number. When the core is 
operating at full or low speed, this field 
contains a frame number. Note: This 
register may return a non zero value if 
read immediately after power on reset. In 
case the register bit reads non zero 
immediately after power on reset it does 
not indicate that SOF has been received 
from the host. The read value of this 
interrupt is valid only after a valid 
connection between host and device is 
established. 

Erratic Error (ErrticErr) The core sets this 
bit to report any  erratic errors 
(phy. rxvalid i/phy rxvldh i or 
phy rxactive i is asserted for at least 2 
ms, due to PHY error) seen on the 
UTMI+. Due to erratic errors, the 
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ENUMSPD 


SUSPSTS 


SC9830A Device Specification 


DWC_otg core goes into Suspended state 
and an interrupt is generated to the 
application with Early Suspend bit of the 
Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend 
is asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 

Enumerated Speed (EnumSpd) Indicates 
the speed at which the DWC. otg core has 
come up after speed detection through a 
chirp sequence. 2'b00: High speed (PHY 
clock is running at 30 or 60 MHz) 

=2'b01: Full speed (PHY clock is running 
at 30 or 60 MHz) 

12 b10: Low speed (PHY clock is running 
at 48 MHz, internal phy. clk at 6 MHz) 
»2'b11: Full speed (PHY clock is running 
at 48 MHz) Low speed is not supported 
for devices using a UTMI+ PHY. 

Suspend Status (SuspSts) In Device 
mode, this bit is set as long as a Suspend 
condition is detected on the USB. The 
core enters the Suspended state when 
there is no activity on the utmi linestate 
signal for an extended period of time. The 
core comes out of the suspend: 

» When there is any activity on the 
utmi linestate signal 

» When the application writes to the 
Remote Wakeup Signaling bit in the 
Device Control register 
(DCTL.RmtWkUpSig). 
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6.19.4.2.38 DIEPMSK 


Description: (Device In Endpoint Mask ) 


[osos | Devico m Endpoint Maakesetoxoo00 000 ] — DEPmSK | 
Pen [sr po [ss [2o [2 [2s [2s G [e [o | 8 [| 8 T7 [ 5 | 


Reserved 
-| -H- 


| Type | ef Ta 
L1 E oa onn 


Field Name Type Reset Description 
Value 


femalo amo |Reewd | 
NAKMSK 13] R/W 1'hO 1'b0: Mask III) 

OO J AES [in 
[  -[mzij[Ro [sho | 

BNAININTRMSK RAN 1'bO 1'b0: Mask interrupt 

a RN | (a 
TXFIFOUNDRNMSK R/W 1'bO 1'b0: Mask interrupt 
DO |" TT 7 D 


Ranneg 
INEPNAKEFFMSK [6] R/W 1'bO 1'bO: Mask interrupt 
My eee 
INTKNEPMISMSK [5] R/W 1'bO 1'b0: Mask interrupt 
pad V — WENN 
INTKNTXFEMPMSK | [4] RAN 1'bO 1'b0: Mask interrupt 
„i EE 
TIMEOUTMSK [3] RAN 1'bO 1'b0: Mask interrupt 
ri — | 
AHBERRMSK [2] R/W 1'bO 1'b0: Mask interrupt 
ee, | eee 
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EPDISBLDMSK [1] R/W 1'bO 1'bO: Mask interrupt 
1'b1: Unmask interrupt 


XFERCOMPLMSK RAN 1'bO 1'bO: Mask interrupt 
1'b1: Unmask interrupt 


6.19.4.2.39 DOEPMSK 


Description: (Device Out Endpoint Mask) 
0x0814h Device Out Endpoint Mask(reset 0Ox0000 0000) 


| DOEPMSK | 
Bit |31 |so|29 | 28 | a7 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 38 | 17 | 16- 


Reserved 


BBL 
Res | NYE 
NAK | EER 
erve | TMS Reserved 
MSK RM 
d K 
SK 


KOKIEM ERE 


Field Name Type Reset Description 
Value 


[.  [Big[RO |t |Reewd —  —  — 
NYETMSK [14] RAN 1'bO 1'bO: Mask interrupt 
Rae E 3 
NAKMSK [13] RAN 1'hO 1'bO: Mask interrupt 
TE T NE UN 
BBLEERRMSK 12] 1'bO: Mask internupt 
[III M A UNE NN 


BNAOUTINTRMSK 9] R/W 1'bO 1'b0: Mask interrupt 
wem mr qu a 
OUTPKTERRMSK [8] RAN 1'bO 1'b0: Mask interrupt 
anad 5 | ieee) 
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BACK2BACKSETUP R/W 1'b0: Mask interrupt 
1'b1: Unmask lu | 


OUTTKNEPDISMSK Š R/W 1'bO ca ET to control endpoints only. 
1'bO: Mask interrupt 
1'b1: Unmask interrupt 


SETUPMSK [3] RAN 1'bO Applies to control endpoints only. 
1'bO: Mask interrupt 
1'b1: Unmask interrupt 
AHBERRMSK [2] RAN 1'bO 1'bO: Mask interrupt 
lo [m [Uo H 
EPDISBLDMSK [1] RAN 1'bO 1’b0: Mask interrupt 
1'b1: Unmask interrupt 
XFERCOMPLMSK RAN 1'bO 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


6.19.4.2.40 DAINT 


Description: (Device All Interrupt) 


Device All Interrupt(reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


OutEPInt 


| Type | 


ir 


Field Name Type Reset Description 
Value 

OUTEPINT [31:16] 16'h0 One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
endpoint 15 

INEPINT [15:0] 16'bO One bit per IN Endpoint: 

mmm Bit 0 for IN endpoint 0, bit 15 for endpoint 

15 
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6.19.4.2.41 DAINTMSK 


Description: (Device All Interrupt) 


ENEREJEREJEAEREREREREREREIERE KAKTS 


OutEpMsk 


ECRIRE SE 30 RR EK 


INEPMSK 


Field Name Type Reset Description 
Value 
OUTEPMSK [31:16] | RAW 16'h0 One per OUT Endpoint: 
Bit 16 for OUT EP 0, bit 31 for OUT EP 15 
1'b0: Mask interrupt 
1’b1: Unmask interrupt 
INEPMSK [15:0] | R/W 16'b0 One bit per IN Endpoint: 
Bit 0 for IN EP 0, bit 15 for IN EP 15 
1'b0: Mask interrupt 
1’b1: Unmask interrupt 


6.19.4.2.42 DVBUSPULSE 


Description: (Device VBUS Pulsing Time Register) 


Device VBUS Pulsing Time Register (0x0000_0000) 
pele mim eee ee eee 


Reserved 


E 


Reserved DVBUSPulse 


m 
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Field Name Type Reset Description 
Value 


p82} RO |20h0 | Reserved —— | 


DVBUSPulse [11:0] |R W 12'h0 Device VBus Pulsing Time (DVBUSPulse) 
Specifies the VBus pulsing time during 
SRP. This value equals: VBus pulsing time 
in PHY clocks / 1,024 The value you use 
depends whether the PHY is operating at 
30 MHz (16-bit data width) or 60 MHz 
(8-bit data width). 


6.19.4.2.43 DTHRCTL 


Description: (Device Threshold Control Register) 
0x0830h Device Threshold Control Register (0x0000 0000) DTHRCTL 


EINESEJEJEESECIESEXENESENENEEEEES 


ArbP RxTh 
Reserved RxThrLen 
rkEn 
Nonl 
Reserved AHBThrRatio TxThrLen ThrE 
hrEn 


| Type | 


Field Name Type | Reset | Description 
Value 


= = [Br |RO [eno [Reserved | 


ArbPrkEn [27] R_W 1'h1 Arbiter Parking Enable (ArbPrkEn) This bit controls 
internal DMA arbiter parking for IN endpoints. When 
thresholding is enabled and this bit is set to one, 
then the arbiter parks on the IN endpoint for which 
there is a token received on the USB. This is done 
to avoid getting into underrun conditions. By default 
the parking is enabled. 


[gg Ro [v9 [Reewd T 
RxThrLen [25:17] Receive Threshold Length (RxThrLen) This field 
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specifies Receive thresholding size in DWORDS. 
This field also specifies the amount of data received 
on the USB before the core can start transmitting on 
the AHB. The threshold length has to be at least 
eight DWORDS. The recommended value for 
ThrLen is to be the same as the programmed AHB 
Burst Length (GAHBCFG.HBstLen). 

RxThrEn [16] RW Receive Threshold Enable (RxThrEn) When this bit 
is set, the core enables thresholding in the receive 
direction. Note: Synopsys recommends that you do 
not enable RxThrEn, because it may cause issues 
in the RxFIFO especially during error conditions 
such as RxError and Babble. 


[ fa [RO |o  [Reewd —— — — .— — 


AHBThrRatio | [12:11] | RW | 2’b0 AHB Threshold Ratio (AHBThrRatio) These bits 
define the ratio between the AHB threshold and the 
MAC threshold for the transmit path only. The AHB 
threshold always remains less than or equal to the 
USB threshold, because this does not increase 
overhead. Both the AHB and the MAC threshold 
must be DWORD-aligned. The application needs to 
program TxThrLen and the AHBThrRatio to make 
the AHB Threshold value DWORD aligned. If the 
AHB threshold value is not DWORD aligned, the 
core might not behave correctly. When 
programming the TxThrLen and AHBThrRatio, the 
application must ensure that the minimum AHB 
threshold value does not go below 8 DWORDS to 
meet the USB turnaround time requirements. 
»2'b00: AHB threshold = MAC threshold 
»2'b01: AHB threshold = MAC threshold / 2 
»2'b10: AHB threshold = MAC threshold / 4 
»2'b11: AHB threshold = MAC threshold / 8 


TxThrLen [10:2] RW Transmit Threshold Length (TxThrLen) This field 
specifies Transmit thresholding size in DWORDS. 
This field also forms the MAC threshold and 
specifies the amount of data, in bytes, to be in the 
corresponding endpoint transmit FIFO before the 
core can start a transmit on the USB. When the 
value of AHBThrRatio is 2'h00, the threshold length 
must be at least 8 DWORDS. If the AHBThrRatio is 
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nonzero, the application must ensure that the AHB 
threshold value does not go below the 
recommended 8 DWORDs. This field controls both 
isochronous and non-isochronous IN endpoint 
thresholds. The recommended value for ThrLen is 
to be the same as the programmed AHB Burst 
Length (GAHBCFG.HBstLen). 


ISOThrEn [1] RW ISO IN Endpoints Threshold Enable. (ISOThrEn) 
When this bit is set, the core enables thresholding 
for isochronous IN endpoints. 

NonlSOThrEn | [0] RW 1'bO Non-ISO IN Endpoints Threshold X Enable. 
(NonlSOThrEn) When this bit is set, the core 
enables thresholding for Non lsochronous IN 
endpoints. 


6.19.4.2.44 DIEPEMPMSK 


Description: (Device IN Endpoint Empty Mask) 
Device In Endpoint Empty Mask 


| Device In Endpoint Empty Mask — — | — DIEPEMPMSK | 
| Bit (ai 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16- 
| Name | Reserved 


INEPTXFEMPMSK 


EA r 


EEE TOR n] pr 9 [RM Fe HHRHH 
[Name | Nerves | 


Field Name Type Reset Description 
Value 


— — —  [Big|Rw (remo Taa — — — 


INEPTXFEMPMSK | [15:0] | RW 16'b0 These bits acts as mask bits for 
DIEPINTn. 
TxFEmp interrupt One bit per IN Endpoint: 
* Bit 0 for IN endpoint O 
* Bit 15 for endpoint 15 
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6.19.4.2.45 DIEPCTLO 
Description: (Device IN Endpoint Control 0) 


0x0900h Device In Endpoint Control 0(reset 0x0000_0000) DIEPCTLO 
| Bit |31 |30 | 29 | 28 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


SNA | CNA Rese 
Reserved TXFNUM EPTYPE 
K K rved 


ERER "CCOENEREREREREREN CERKERNCS 
[EIS ors: or ee GST ENTE] Eee Eee 
USB 
Reserved 


LENS — — — EM 


Field Name Type Reset | Description 
Value 


EPENA [31] R WS SC | t'hO e When Scatter/Gather DMA mode is 
disabled—such as in buffer-pointer based DMA 
mode—this bit indicates that data is ready to be 
transmitted on the endpoint. 

The core clears this bit before setting the following 
interrupts on this endpoint: 

* Endpoint Disabled 

* Transfer Completed 

EPDIS [30] R WS SC | 1'b0 The application sets this bit to stop transmitting 
data on an endpoint, even before the transfer for 
that endpoint is complete. The application must 
wait for the Endpoint 
Disabled interrupt before treating the endpoint as 
disabled. The core clears this bit before setting the 
Endpoint Disabled Interrupt. The application must 
set this bit only if Endpoint Enable is already set 
for this endpoint. 


|  (egezg|Ro [200 [|Reewd ^ | 
SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the endpoint. 
Using this bit, the application can control the 
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transmission of NAK handshakes on an endpoint. 
The core can also set this bit for an endpoint after 
a SETUP packet is received on that endpoint. 
CNAK [26] WO 1'bO A write to this bit clears the NAK bit for the 
[us endpoint. 
TXFNUM [25:22] | RW 4'hO * For Dedicated FIFO operation, this value is set to 
e eem m the FIFO number that is assigned to IN Endpoint 
0. 


STALL [21] R WS SC | 1’b0 The application can only set this bit, and the core 
clears it, when a SETUP token is received for this 
endpoint. If a NAK bit, Global Non-periodic IN 
NAK, or Global OUT 
NAK is set along with this bit, the STALL bit takes 
priority. 


[ Bg [o [ro [Reewd — — —  — 
[tPTVPE Taina [zb | Hardcodedto 00 for convo — 


NAKSTS [17] 1'bO Indicates the following: 
e 1b0: The core is transmitting non-NAK 
handshakes based on the FIFO status 
e 1'b1: The core is transmitting NAK handshakes 
on this endpoint. 
When this bit is set, either by the application or 
core, the core stops transmitting data, even if 
there is data available in the TxFIFO. Irrespective 
of this bit's setting, the core always responds to 
SETUP data packets with an ACK handshake. 


|  |[té [RO | tbo [Reseved —— | 


USBACTEP | [15] 1'bO This bit is always set to 1, indicating that control 
endpoint O is always active in all configurations 
and interfaces. 


paz} | —— 8 [Reserved —— — | 


MPS [1:0] RAN 2'bO Applies to IN and OUT endpoints. 

The application must program this field with the 
maximum packet size for the current logical 
endpoint. 

* 2’b00: 64 bytes 

* 2’b01: 32 bytes 

* 2’b10: 16 bytes 

«2'b11:8 bytes 
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6.19.4.2.46 DOEPCTLO 
Description: (Device OUT Endpoint Control 0) 


0x0B00h Device Out Endpoint Control 0(reset 0x0000_1000) DOEPCTLO 
2 | 28 Ts [ss [ o a[o | e [5 | v [6 ] 


SNA | CNA NAK Rese 
Reserved TxFNum Snp EPType 
K K Sts rved 


0 0 0 0 0 0 0 0 


Reserved 


Field Name Type Reset | Description 
Value 


EPENA [31] R WS SC | 1’h0 e When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer based DMA 
mode)—this bit indicates that the application has 
allocated the memory to start receiving data from 
the USB. 

The core clears this bit before setting any of the 
following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 

Note: In DMA mode, this bit must be set for the 
core to transfer SETUP data packets into 
memory. 


EPDIS [30] R WS SC | 1'b0 The application cannot disable control OUT 
endpoint 0. 


Lee mo me [mes 000 


SNAK [27] 1'bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control the 
transmission of NAK handshakes on an 
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endpoint. The core can also set bit on a Transfer 
Completed interrupt, or after a SETUP is 
received on the endpoint. 

CNAK [26] A write to this bit clears the NAK bit for the 
oo 


[ eao [m 


STALL [21] H WS SC | 1'b0 The | can only set this bit, and the core 
clears it, when a SETUP token is received for 
this endpoint. If a NAK bit or Global OUT NAK is 
set along with this bit, the STALL bit takes 
priority. Irrespective of this bit’s setting, the core 
always responds to SETUP data packets with an 
ACK handshake. 


SNP [20] R/W 1'bO This bit configures the endpoint to Snoop mode. 
In Snoop mode, the core does not check the 
correctness of OUT packets before transferring 
them to application memory. 


EPTYPE [19:18] [RO | [2*0 | Hardcoded to 00 for control. 


NAKSTS [17] 1'bO Indicates the following: 
e 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
* 1b1: The core is transmitting NAK handshakes 
on this endpoint. 
When either the application or the core sets this 
bit, the core stops receiving data, even if there is 
space in the RxFIFO to accommodate the 
incoming packet. 
Irrespective of this bit's setting, the core always 
responds to SETUP data packets with an ACK 
handshake. 


| . |[é [RO [| fO [Reserved | 


USBACTEP | [15] 1'bO This bit is always set to 1, indicating that a 
control endpoint O is always active in all 
configurations and interfaces. 


i EE  NMNENENEIEE 


[1:0] 2'bO The maximum packet size for control OUT 
endpoint 0 is the same as what is programmed 
in control IN Endpoint O. 
* 2’b00: 64 bytes 
* 2’b01: 32 bytes 
e 2/b10: 16 bytes * 2/b11: 8 bytes 
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6.19.4.2.47 DIEPCTLn/DOEPCTLn 


Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control n) 

IN 

EP:0x900h+(n*20 

h) Device In Endpoint Control n DIEPCTLn 
OUT Device Out Endpoint Control n DOEPCTLn 
EP:0xB00h+(n*20 

h) 


TXFNUM EPTYPE 


Reserved 


Field Name Type Reset | Description 
Value 


EPENA [31] H WS SC | 1'h0 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
enabled—such as for buffer-pointer based 
DMA mode: - For IN endpoints, this bit 
indicates that data is ready to be transmitted 
on the endpoint. 

- For OUT endpoints, this bit indicates that 
the application has allocated the memory to 
start receiving data from the USB. 

- The core clears this bit before setting any 
of the following interrupts on this endpoint: 
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* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 
Note: For control endpoints in DMA mode, 
this bit must be set to be able to transfer 
SETUP data packets in memory. 


EPDIS [30] R WS SC Applies to IN and OUT endpoints. 

The application sets this bit to stop 
transmitting/receiving data on an endpoint, 
even before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint Disabled interrupt before treating 
the endpoint as disabled. The core clears 
this bit before setting the Endpoint Disabled 
interrupt. The application must set this bit 
only if Endpoint Enable is already set for this 
endpoint. 


SETD1PID | [29] WO 1'bO Applies- to interrupt/oulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATA1. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Set Odd (micro)frame (SetOddFr) 
Applies to isochronous IN and OUT 
endpoints only. 
Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to odd 
(micro)frame. 
This field is not applicable for Scatter/Gather 
DMA mode. 

SETDOPID | [28] WO 1'bO Applies to interrupt/oulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATAO. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set Even 
(micro)frame (SetEvenFr) 


Spreadtrum Communications, Inc., Confidential and Proprietary 528 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


Applies to isochronous IN and OUT 
endpoints only. 
Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to even 
(micro) frame. 
When Scatter/Gather DMA mode is enabled, 
this field is reserved. The frame number in 
which to send data is in the transmit 
descriptor structure. The frame in which to 
receive data is updated in receive descriptor 
structure. 
Applies to IN and OUT endpoints. 
A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control the 
transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
OUT endpoints on a Transfer Completed 
interrupt, or after a SETUP is received on 
the endpoint. 

[26] WO Applies to IN and OUT endpoints. 
A write to this bit clears the NAK bit for the 
endpoint. 

TXFNUM [25:22] | R/W Dedicated FIFO Operation—these bits 
specify the FIFO number associated with 
this endpoint. Each active IN endpoint must 
be programmed to a separate FIFO number. 
This field is valid only for IN endpoints. 

[21] R_WS_SC | 1’b0 Applies to non-control, non-isochronous IN 
and OUT endpoints only. 
The application sets this bit to stall all tokens 
from the USB host to this endpoint. If a NAK 
bit, Global Non-periodic IN NAK, or Global 
OUT NAK is set along with this bit, the 
STALL bit takes priority. Only the application 
can clear this bit, never the core. 
Applies to control endpoints only. 
The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit, 
Global Non-periodic IN NAK, or Global OUT 
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NAK is set along with this bit, the STALL bit 
takes priority. Irrespective of this bits 
setting, the core always responds to SETUP 
data packets with an ACK handshake. 

SNP [20] R/W 1'bO Applies to OUT endpoints only. 

This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 

EPTYPE [19:18] 2'bO Applies to IN and OUT endpoints. 

This is the transfer type supported by this 
logical endpoint. 

* 2’b00: Control 

e 2’b01: Isochronous 

e 2/b10: Bulk 

e 2’b11: Interrupt 


NAKSTS [17] 1'bO Applies to IN and OUT endpoints. Indicates 
the following: 

e 1b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 

* 1’b1: The core is transmitting NAK 
handshakes on this endpoint. When either 
the application or the core sets this bit: 

* The core stops receiving any data on an 
OUT endpoint, even if there is space in the 
RxFIFO to accommodate the incoming 
packet. 

* For non-isochronous IN endpoints: The 
core stops transmitting any data on an IN 
endpoint, even if there data is available in 
the TxFIFO. 

* For isochronous IN endpoints: The core 
sends out a zero-length data packet, even if 
there data is available in the TxFIFO. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


[16] Applies to interrupt/oulk IN and OUT 
endpoints only. 
Contains the PID of the packet to be 
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received or transmitted on this endpoint. 
The application must program the PID of the 
first packet to be received or transmitted on 
this endpoint, after the endpoint is activated. 
The applications use the SetD1PID and 
SetDOPID fields of this register to program 
either DATAO or DATA1 PID. 
e 1’b0: DATAO 
e 1'b1: DATA1 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 
Even/Odd (Micro)Frame (EO FrNum) 
In non-Scatter/Gather DMA mode: 
Applies to -isochronous IN and OUT 
endpoints only. 
Indicates the (micro)frame number in which 
the core transmits/receives isochronous 
data for this endpoint. The application must 
program the even/odd (micro) frame number 
in which it intends to transmit/receive 
isochronous data for this endpoint using the 
SetEvnFr and SetOddFr fields in this 
register. 

e 1'b0: Even (micro)frame 

* 1'b1: Odd (micro)frame 
When Scatter/Gather DMA mode is enabled, 
this field is reserved. The frame number in 
which to send data is provided in the 
transmit descriptor structure. The frame in 
which data is received is updated in receive 
descriptor structure. 

USBACTEP | [15] RW SC 1'bO Applies to IN and OUT endpoints. 

Indicates whether this endpoint is active in 
the current configuration and interface. The 
core clears this bit for all endpoints (other 
than EP 0) after detecting a USB reset. After 
receiving the — SetConfiguration and 
Setlnterface commands, the application 
must program endpoint registers 
accordingly and set this bit. 
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Applies to IN and OUT endpoints. 


The application must program this field with 
the maximum packet size for the current 
logical endpoint. This value is in bytes. 


6.19.4.2.48 DIEPINTn/DOEPINTn 
Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt n) 
IN 
EP:0x908h+(n*20 
h) Device In Endpoint Int n DIEPINTn 


OUT Device Out Endpoint Int n DOEPINTn 
EP:0xB08h+(n*20 


h) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Field Name Type Reset | Description 
Value 


[PE — — — [pBrisgRo — im [Resmed 1 


NYETINTRPT [14] R SS WC | 1'b0 The core generates this interrupt when a 
NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] R SS WC | 1'b0 The core generates this interrupt when a 

NAK is transmitted or received by the 
device. 
In case of isochronous IN endpoints the 
interrupt gets generated when a zero 
length packet is transmitted due to 
un-availability of data in the TXFifo. 


BBLEERRINTRPT [12] R SS WO | 1'b0 The core generates this interrupt when 
babble is received for the endpoint. 


PKTDRPSTS [11] R SS WC | 1'b0 This bit indicates to the application that 
an ISOC OUT packet has been dropped. 
This bit does not have an associated 
mask bit and does not generate an 
interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
transfer interrupt feature is selected. 


pts} (Ro | tbo [Reseved | 


TXFIFOUNDRN R_SS_WC | 1’b0 Applies to IN endpoints Only 
The core generates this interrupt when it 
detects a transmit FIFO  underrun 
condition for this endpoint. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
. Parameter 
OTG_EN_DED_TX_FIFO==1 
* Thresholding is enabled 

OUTPKTERR R_SS_WC Applies to OUT endpoints Only This 
interrupt is asserted when the core 
detects an overflow or a CRC error for 
non- lsochronous OUT packet. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
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Ç Parameter 
OTG EN DED TX FIFO--1 
* Thresholding is enabled. 


TXFEMP [7] 1'b1 This bit is valid only for IN Endpoints 

This interrupt is asserted when the 
TxFIFO for this endpoint is either half or 
completely empty. The half or completely 
empty status is determined by the 
TxFIFO Empty Level bit in the Core AHB 
Configuration register 
(GAHBCFG.NPTxFEmpLvl)). 


INEPNAKEFF R SS WC | 1’b0 Applies to periodic IN endpoints only. 
This bit can be cleared when the 
application clears the IN endpoint NAK 
by writing to DIEPCTLn.CNAK. 

This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
indicates that the IN endpoint NAK bit set 
by the application has taken effect in the 
core. 

This interrupt does not guarantee that a 
NAK handshake is sent on the USB. A 
STALL bit takes priority over a NAK bit. 


BACK2BACKSETUP R/W 1’b0 Applies to Control OUT endpoints only. 
This bit indicates that the core has 
received more than three back-to-back 
SETUP packets for this particular 
endpoint. For information about handling 
this interrupt, 

INTKNEPMIS [5] R_SS_WC | 1'b0 Applies to non-periodic IN endpoints 
only. 

Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 

other than the one for which the IN token 
was received. This interrupt is asserted 
on the endpoint for which the IN token 
was received. 


[roo Reswe —— — — — — — 
INTKNTXFEMP R SS WC Applies to non-periodic IN endpoints 
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only. 

Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 
Applies only to control OUT endpoints. 
Indicates that an OUT token was 
received when the endpoint was not yet 
enabled. 

This interrupt is asserted on the endpoint 
for which the OUT token was received. 

* |n dedicated FIFO mode, applies only 
to Control IN endpoints. 

Indicates that the core has detected a 
timeout condition on the USB for the last 
IN token on this endpoint. 

Applies to control OUT endpoints only. 
Indicates that the SETUP phase for the 
control endpoint is complete and no 
more back-to-back SETUP packets were 
received for the current control transfer. 
On this interrupt, the application can 
decode the received SETUP data 
packet. 

Applies to IN and OUT endpoints. 

This is generated only in Internal DMA 
mode when there is an AHB error during 
an AHB read/write. The application can 
read the corresponding endpoint DMA 
address register to get the error address. 
Applies to IN and OUT endpoints. 

This bit indicates that the endpoint is 
disabled per the application's request. 
Applies to IN and OUT endpoints. 

* When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
endpoint. 
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6.19.4.2.49 DIEPSIZO 


Description: (Device IN Endpoint Transfer Size 0) 


Pen [sr To [o [29 [er [25 [25 [ 22 2 [22 [ 2 KK [ 7 [ v6 | 
[heme [TT TROU e 


Reserved PKTCNT Reserved 


2 


Reserved XFERSIZE 


role vo R R UR L 


Field Name Type Reset Description 
Value 


ptt} (Ro tho | Reserved | 


PKTCNT [20:19] | R/W 2'bO Indicates the total number of USB 
packets that constitute the Transfer Size 
amount of data for endpoint 0. 
This field is decremented every time a 
packet (maximum size or short packet) is 
read from the TxFIFO. 


— (j[f87] |RO .  ^12b0 [Reseved ——— | 


XFERSIZE RAN 7T'bO Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet 
size of the endpoint, to be interrupted at 
the end of each packet. 

The core decrements this field every time 
a packet from the external memory is 
written to the TxFIFO. 
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6.19.4.2.50 DOEPSIZO 
Description: (Device OUT S eela Transfer Size 0) 


EXEIEREREZESEIEIEIEREREJEREIERE 


SUPCNT Reserved Reserved 


31153 eja gejs 7 pee oA iz cv! 


Reserved XFERSIZE 


RW 


Field Name Type Reset Description 
Value 


| [Ben (Ro tho [Reserved | 


SUPCNT [30:29] | R/W 2'h0 This field specifies the number of 
back-to-back SETUP data packets the 
endpoint can receive. 

e 2’b01: 1 packet 
* 2’b10: 2 packets 
e 2’b11: 3 packets 


|  [mBezy|  |sm  |Reewd ^ | 
PKTONT [19] RAN 2'bO This field is decremented to zero after a 
packet is written into the RxFIFO. 


| [[87] (RO |1260 | Reserved — — | 


XFERSIZE [6:0] RAN 7T'bO WT TWIN the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet 
size of the endpoint, to be interrupted at 
the end of each packet. 

The core decrements this field every time 
a packet is read from the RxFIFO and 
written to the external memory. 
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6.19.4.2.51 DIEPSIZn/DOEPSIZn 


Description: (Device IN/OUT Endpoint Transfer Size n) 

IN 

EP:0x910h+(n*20 

h) Device In Endpoint Transfer Size n DIEPTSIZn 
OUT Device Out Endpoint Transfer Size n(reset 0x0000_0000) DOEPTSIZn 
EP:0xB10h+(n*20 

h) 


MC, 
RXDPID, PKTCNT XFERSIZE 
SUPCNT 


XFERSIZE 


Field Name Type | Reset Description 
Value 


pt] (Ro jt | Reserved | 


MC [30:29] | R/W 2'h0 Applies to IN endpoints only. 

For periodic IN endpoints, this field indicates 
the number of packets that must be transmitted 
per microframe on the USB. The core uses this 
field to calculate the data PID for isochronous 
IN endpoints. 

* 2'b01: 1 packet 

e 2’b10: 2 packets 

«2'b11:3 packets 
For non-periodic IN endpoints, this field is valid 
only in Internal DMA mode. lt specifies the 
number of packets the core must fetch for an 
IN endpoint before it switches to the endpoint 
pointed to by the Next Endpoint field of the 
Device Endpoint-n Control register 


Spreadtrum Communications, Inc., V02  Spreadtrum Communications, Inc., Confidential and Proprietary ^ 538of1498 — and Proprietary 538 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ge} SPREADTRUM | SC9830A Device Specification 
U1] =o —— 


RXDPID Applies to aor OUT endpoints only. 
This is the data PID received in the last packet 
for this endpoint. 

e 2'b00: DATAO 
e 2/501: DATA2 
* 2/510: DATA1 

* 2’b11: MDATA 

SUPCNT Applies to control OUT Endpoints only. 

This field specifies the number of back-to-back 
SETUP data packets the endpoint can receive. 
«2'b01:1 packet 

e 2b10:2 packets 

* 2’b11: 3 packets 


PKTCNT [28:19] | R/W 10'h0 Indicates the total number of USB packets that 
constitute the Transfer Size amount of data for 
this endpoint. The power-on value is specified 
for Width of Packet Counters during 
coreConsultant configuration (parameter 
OTG_PACKET_COUNT_WIDTH) 

* IN Endpoints: This field is decremented every 
time a packet (maximum size or short packet) 
is read from the TxFIFO. 

* OUT Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is written to the RxFIFO. 

XFERSIZE [18:0] R/W 19'b0 This field contains the transfer size in bytes for 
the current endpoint. The power-on value is 
specified for Width of Transfer Size Counters 
during coreConsultant configuration 
(parameter OTG TRANS COUNT WIDTH). 
The core only interrupts the application after it 
has exhausted the transfer size amount of 
data. The transfer size can be set to the 
maximum packet size of the endpoint, to be 
interrupted at the end of each packet. 
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6.19.4.2.52 DIEPDMAn/DOEPDMAn 


Description: (Device IN/OUT Endpoint DMA n) 

IN 

EP:0x914h+(n*20 

h) Device In Endpoint DMAn DIEPDMAn 
OUT Device Out Endpoint DMA n(reset 0x0000_0000) DOEPDMAn 
EP:0xB14h+(n*20 


h) 
| Bit | a1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


i DMAADDR 


Type RW 


ED IMERIAS 


i DMAADDR 


Field Name Type Reset Description 
Value 


DMAADDR [31:0] | RAV 32'h0 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well 
as SETUP transaction data packets. 
When more than three SETUP packets 
are received back-to-back, the SETUP 
data packet in the memory is overwritten. 
This register is incremented on every 
AHB transaction. The application can 
give only a DWORD-aligned address. 

* When Scatter/Gather DMA mode is not 
enabled, the application programs the 
start address value in this field. 
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6.19.4.2.53 DTXFSTSn 


Description: (Device TX Fifo Status n) 


Pe [s oos [29 [2r [25 [25 [22 23 [22 [ 2 [29 | 9 [ 58 | 7 [ v6 | 


Reserved 


KR ESENES SBA ES E ECRIRE) 


INEPTxFSpcAvai 


m Configurable 


TERE tero 


INEPTXFSPCAVAIL | [15:0] Configurable | Indicates the amount of free space 

available in the Endpoint TxFIFO. 
Values are in terms of 32-bit words. 

e 16'h0: Endpoint TxFIFO is full 

* 16'h1: 1 word available 

* 16'h2: 2 words available 

* 16'hn: n words available (where 0 x n 
< 32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 
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6.19.4.2.54 PCGCCTL 


Description: (Power and Clock Gating Control ) 


[oxo L Power and Cock Gating Controeaet 00000000) Te 
Pen [s [oo] o [2 [2r [5 [2s [22 [2 [22 [2 [2 | 59 [ 59 [ 7 [ v9. 


Reserved 


Reserved 


Field Name Type Reset Description 
Value 


| [maro |29n0 [Reserved | 


RESETAFTERSUSP RAN 1'bO In partial power-down mode of operation, 
this bit needs to be set in host mode 
before clamp is removed if the host 
needs to issue reset after suspend. If this 
bit is not set, then the host issues resume 
after suspend. 

This bit is not applicable in device mode 
and non-partial power-down mode 


L1 SUSPENDED [7] 1'bO This bit indicates that the PHY is in deep 

pene T sleep when in L1 state. 
PHYSLEEP [6] 1’b0 This bit indicates that the PHY is in the 
ENBL_L1GATING [5] R/W When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
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PHYSUSPENDED [4] 


RSTPDWNMODULE 


PWRCLMP [2] 
GATEHCLK [1] 
| 
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cannot assert utmi 11 suspend n. 

When this bit is not set, the PHY clock is 
not gated in Sleep state. 

This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop PcIk bit (Bit 0), this bit is updated 
when the PHY becomes suspended. 
Because the UTMI+ PHY suspend is 
controlled through a port, the UTMI-- PHY 
is suspended immediately after the Stop 
Pclk bit is set. The ULPI PHY takes a few 
clocks to suspend, however, because the 
suspend information is conveyed to the 
ULPI PHY through the ULPI protocol. 
This bit is valid only in Partial 
Power-Down mode. The application sets 
this bit when the power is turned off. The 
application clears this bit after the power 
is turned on and the PHY clock is up. 
This bit is valid only in Partial 
Power-Down mode (OTG EN PWROPT 
= 1). The application sets this bit before 
the power is turned off to clamp the 
signals between the power-on modules 
and the power-off modules. The 
application clears the bit to disable the 
clamping before the power is turned on. 
The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB 
is suspended or the session is not valid. 
The application clears this bit when the 
USB is resumed or a new session starts. 
The application sets this bit to stop the 
PHY clock (phy_clk) when the USB is 
suspended, the session is not valid, or 
the device is disconnected. The 
application clears this bit when the USB 
is resumed or a new session starts. 
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6.19.5 


6.19.5.1 


V.0.2 


Application Notes 


Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among 
different FIFOs in the core before any transactions can start. The application must follow 
this procedure every time it changes core FIFO RAM allocation. 


The application must allocate data RAM per FIFO based on the following criteria: 
m AHB’s operating frequency, 

m PHY Clock frequency, 

m Available AHB bandwidth, and 

m Performance required on the USB. 


Based on the above criteria, the application must provide a table with RAM sizes for 
each FIFO in each mode. DWC_otg shares a single SPRAM between transmit FIFO(s) 
and receive FIFO. 


In DMA mode — The SPRAM is also used for storing the some register information. 


In non Scatter Gather mode — The Device mode Endpoint DMA address registers 
(DIEPDMAn/DOEPDMAn) and Host mode Channel DMA registers (HCDMA) are stored 
in the SPRAM. 


In Scatter Gather DMA mode — The Base descriptor address, the Current descriptor 
address, the current buffer address and the descriptor status quadlet information for 
each endpoint/channel are stored in the SPRAM. This register information is stored at 
the end of the SPRAM after the space allocated for receive and Transmit FIFO. These 
register space must also be taken into account when calculating the total FIFO depth of 
the core as explained in the following sections. 


In addition, the DIEPDMAn/DOEPDMAn registers are maintained in RAM regardless of 
the enabled/disabled setting for Dynamic FIFO Sizing. 


Host 

Slave mode: No space required 

Buffer DMA mode: One location per channel 

Scatter/Gather DMA mode: Four locations per channel as follows: 
„Location for storing current descriptor address. 

„Location for storing current buffer address. 

„Location for storing the status quadlet that is used by the List processor 
„Location for storing the transfer size used by the token request block 
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6.19.5.2 


6.19.5.3 
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Device 

Slave mode: No space required 

Buffer DMA mode: One location per endpoint direction 

Scatter/Gather DMA mode: Four locations per endpoint direction as follows: 
„Location for storing base descriptor address. 

„Location for storing current descriptor address. 

„Location for storing the current buffer address. 

„Location to store the descriptor status quadlet 


Device mode Operation 


program the following registers: 

1. Receive FIFO Size Register (GRXFSIZ) GRXFSIZ.Receive FIFO Depth = 
rx_fifo_size; 2. Device IN Endpoint Transmit FIFOO Size Register (GNPTXFSIZ) 
GNPTXFSIZ.non-periodic Transmit FIFO Depth I tx fifo size[0]; 
GNPTXFSIZ.non-periodic Transmit RAM Start Address = rx fifo size; 

3. Device IN Endpoint Transmit FIFO#1 Size Register (DIEPTXF1) DIEPTXF1. 
Transmit RAM Start Address = GNPTXFSIZ.FIFOO Transmit RAM Start Address + 
tx fifo size[0]; 4. Device IN Endpoint Transmit FIFOZ2 Size Register (DIEPTXF2) 
DIEPTXF2.Transmit RAM Start Address = DIEPTXF1.Transmit RAM Start Address + 
tx fifo size[1]; 

5. Device IN Endpoint Transmit FIFO#i Size Register (DIEPTXFi) 
DIEPTXFm.Transmit RAM Start Address = DIEPTXFi-1.Transmit RAM Start Address 
+ ix fifo size[i-1]; 

6. The TxFIFOs and the RxFIFO must be flushed after the RAM allocation is done, for 
proper functioning of the FIFOs. 

U GRSTCTL.TxFNum = 5'h10 

U GRSTCTL.TxFFlush = 1'b1 

U GRSTCTL.RxFFlush = 1'b1 

The application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


Host mode Operation 


program the following registers: 

1. Receive FIFO Size Register (GRXFSIZ) 

U GRXFSIZ.RxFDep = rx_fifo_size; 

2. Non-periodic Transmit FIFO Size Register (GNPTXFSIZ) 
U GNPTXFSIZ.NPTxFDe = tx_fifo_size[0]; 

U GNPTXFSIZ.NPTxFStAddr = rx_fifo_size; 

3. Host Periodic Transmit FIFO Size Register (HPTXFSIZ) 
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U HPTXFSIZ.PTxFSize = tx fifo size[1]; 

U HPTXFSIZ.PTxFStAddr = GNPTXFSIZ.NPTxFStAddr + tx_fifo_size[0]; 

4. The TxFIFOs and RxFIFO must be flushed after RAM allocation for proper FIFO 
functioning. 

U GRSTCTL.TxFNum = 5'h10 

U GRSTCTL.TxFFlush = 1'b1 

U GRSTCTL.RxFFlush = 1'b1 

ü The application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


RxFIFO size 

The RxFIFO size must be equal to at least twice the largest value of MPS size used. 
The recommended minimum RxFIFO depth = ((largest packet size/4)*2)+2. (+2) is 
required by the core for the status quadlets internally. 

Non periodic TxFIFO size 

This should be equal to at least twice the largest value of MPS size used. The 
recommended minimum non-periodic TxFIFO depth = ((largest packet size/4)*2). 
Periodic TxFIFO size 

The theoretical maximum bandwidth possible for periodic is 384 Mbps (80% of the 
480Mbps bandwidth). As a possibility, this can include 2 high speed transfers, with 
MPS of 1Kbyte and 3 transactions per channel (MultCount or MC) in a microframe. 
This translates to 6000 bytes per microframe. Hence, recommended size for Periodic 
TxFIFO is sum total of (MPS*MC)/4 for all the channels or 6000/4(=1500 locations), 
whichever is lower. 


6.20 USB HSIC 


6.21 
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Base Addr Range Addr Map Description 
0x2140_0000 ~ 0x214F_FFFF USB HSIC Control Register 


UART and IrDA interface 


Base Addr Range Addr Map Description 
0x7000_0000 ~ 0x700F_FFFF UARTO 
0x7010_0000 - 0x701F_FFFF UART1 


0x7020_0000 ~ 0x702F_FFFF UART2 
0x7030_0000 ~ 0x703F_FFFF UARTS 
0x7040 0000 ~ 0x704F FFFF UART4 
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6.21.1 Overview 


UART is an asynchronous communication intertace. The UART module includes a 
baud rate generator with software-programmable divider ratios for all common baud 
rates. Two 128-byte-deep FIFO buffers can minimize processor overhead. The 
module also includes a flexible interrupt with multiple maskable interrupt sources. Two 
hardware flow control lines are included (one for input, the other for output). This 
module also has a built-in IrDA controller and can be configured to connect to an IrDA 
transceiver. When being used as regular UART port, the IrDA controller is bypassed. 


6.21.2 Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


128-byte-deep FIFOs minimizes processor overhead at high data rates 
Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 0, 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

@ Includes a built-in IrDA controller 


6.21.3 Signal Description 


[Signa [VO [Description — —  — —  — — — — — [Reset] 


poems Serial data output. Since the uart txd is active high, the pin is set to low 
on reset 


[sat nā [1 |Seraldetain —— H 


uart ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic 0') by the 
DCE device to inform the UART module that transmission may begin. 
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RTS and CTS are commonly used as handshaking signals to moderate 
the flow of data into the receiving UART device. The value of this signal 
is indicated by the UART STSO bit9 after logical inverse. When the input 
signal CTSN changes value, either from 0 to 1 or from 1 to 0, an 
interrupt will be generated to the MCU. If hardware flow control is 
enabled and the signal CTSN is high, the UART immediately stops data 
transmission on the TXD output pin after it completes the current data 
byte transmission. Reading bit 9 of the UART status register checks the 


condition of uart cts (inverse). 


uart rtsn Request to send 
When active (low), the module is ready to receive data. This assertion 
might mean enabling the transmit circuits of DTE device, or setting up 
the channel direction in half-duplex applications. When hardware flow 
control is not set, programming the UART CTLO bit 6 directly controls 
the output of RTSN. This pin is the inverse of UART CTLO bit 6. If 
receive hardware flow control is set by writing *1" to UART CTL1 bit 7, 
RTSN will be controlled by the RX FIFO level and 
Receive Hardware Flow Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains high 
as long as the number of data in the RX FIFO is greater than the 


configured threshold value. 


V.0.2 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 6-38 


UART with flow control signal connection application 
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6.21.4 


APB 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 6-39 UART1/UART2 without flow control signal connection application 


Function Description 

The UART and IRDA baud rate generator is based on the clk uart, the divisor 
coefficient is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of 
the UART part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial 
data rate can be changed by modify the clk_uart or the UART divisor coefficient. 
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IRDA_EB 
UART IRDA 
TX FIFO TX 
UART TXD 
TX di 
« » 
UART 
RF 
« K 
UART pag 
UART kā IRDA 
RX FIFO RX 
IRDA_EB 


Figure 6-40 Diagram of UART 


Figure 6-40 is the architecture diagram of the UART module, as it depicted in the 
graphic, the UART module has seperated RX and TX channel to realize the duplex 
working mode. And the UART module also support to enable the IRDA transceiver 
mode. 
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6.21.4.1 


6.21.4.1.1 
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UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 
clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO anda 
128-byte-deep TX FIFO to decrease processor interrupt load during the data receiving 
and transmitting. 


FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number 
of data in TX/RX FIFO can be observed by reading UART_STS1 [6:0]//UART_STS1 
[14:8]. Rx fifo full and Tx_fifo_empty status can be obtained by reading UART STSO 
[1:0]. UART. CTL2 register controls the FIFO trigger level, which enables the DMA 
request and interrupt generation. 


TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the 
TX FIFO that has not yet been transmitted. The MCU can read the UART STS1 [14:8] 
to access the pointer. The UART also provides a TXF empty interrupt threshold that 
can be configured by writing UART CTL2 [14:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the UART STS1 [6:0]. The UART also provides a RX FIFO full interrupt 
threshold that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt 
mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART. CTL1 [6:0]) value is greater 
than or equal to the Receive Int WaterMark (UART. CTL2 [6:0]). Otherwise, FIFO 
operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx fifo full interrupt is set when the number of 
RX FIFO data bytes is larger than the RX interrupt watermark value. It is auto cleared 
when the condition disappears. The tx fifo empty interrupt is set when the number of 
TX FIFO data bytes is less than the TX interrupt watermark value. It is auto cleared 
when the condition disappears. The two interrupt sources can be masked by writing "O 
to UART_IEN register bit 0 and bit 1.The interrupt signal instructs the local hosts to 
write data to TX FIFO or read data from RX FIFO. 


» 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is 
greater than or equal to the receive FIFO watermark. 
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6.21.4.1.2 


6.21.4.1.3 
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The TX and RX FIFO may be accessed by DMA. Writing to control register 

UART CTL1 bit 15 will enable DMA mode. In receive mode, a DMA request is 
generated as soon as the receive FIFO reached its threshold level defined in 
UART_CTL2 [6:0]. This request is deserted when the number of bytes is less than the 
threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt watermark value), it will send the receive request to DMA 
controller, and when TX FIFO is almost empty, it will send the transmit request to DMA 
controller. 


Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow 
control use command which integrated in data stream in the txd/rxd signal to indicate 
the flow control status. The hardware flow control control has two mode, 1) auto flow 
control, 2) software configured hardware flow control. When the UART_SFCTL 
register bit1 is set to 1, the software flow control enabled, or if the UART SFCTL[1] is 
0 and if the UART_CTL1[8:7] is set to 2’b11 the auto hardware flow is enabled, or if 
the UART. CTL[8:7] is 2'b00, the rtsn is set by software, and the receive flow control is 
disabled. 


Hardware Flow Control 


The UART module supports both auto hardware flow control and software 
configured hardware flow control. When UART_CTL1 register bit 7 is set to “0”, 
software will control the signal uart rtsn by writing UART. CTLO register bit 6; if "1", 
the signal uart rtsn will be controlled by hardware itself, called auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and 
auto-RTS can be enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the UART. CTL1 [6:0]. RTS is active if the RX 
FIFO level is below the HALT trigger level. When the receiver FIFO HALT trigger level 
is reached, uart rtsn is deserted. The sending device (external UART device) may 
send an additional byte after the trigger level is reached because it may not recognize 
the desertion of RTSn until it has begun sending the additional byte. The assertion 
requests the sending device to resume transmission. In this case, uart rtsn is an 
active-low signal. 
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6.21.4.1.4 
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With auto-CTS, uart_ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart_ctsn before sending the next data byte. When 
uart_ctsn is active, the transmitter sends the next byte. The auto-CTS function 
reduces interrupts to the host system. When auto-CTS flow control is enabled, the 
CTS state changes need not trigger host interrupts because the device automatically 
controls its own transmitter. Without auto-CTS, the transmitter sends any data present 
in the transmit FIFO and a receiver overrun error can result. In this case, uart_ctsn is 
an active-low signal. 


Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the UART_SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled. The user also can config the UART_SFCTL reigster bit[0] to select the mode 
of the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver 
endpoint use the receive fifo index to judge whether to suspend the tranmision. When 
the receive fifo index is larger than the threshold, the receive endpoint will send XOFF 
command by uart_tx to the transmit endpoint, then the transmit will be suspend. When 
the receive fifo index is smaller than the threshold , the receive endpoint will send the 
XON command to transmitter to restart the transmission. Vice verse, when transmitting 
data, the uart_rx will receive the XOFF and XON command to suspend and restart the 
transmission.So the UART module will realize the control flow without use CTSn and 
RTSn signals, it can reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent 
the data status. 


The UART module support two mode for escaping. The fisrt mode is send XCMD as 
the normal data, and use ESC command and the inverted data to repesent the 
transfer data that has the same value of the XCMD and ESC.The second kind is send 
the data that has the same value of the XCMD as normal uart transmitting, and send 
XCMD with a ESC prefix.The format example are shown as follow: 


Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent 
ESC, 
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When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 
0x77 OxEE 0x77 OxEC 0x77 0x88. When transimit XON, it should be tranismit 0x11. 


When use mode 1 to transimit data 0x11 0x13, the data can be tranimited without 
escape, when transimt XON, the transmit data should be 0x77 0x11, when transimit 
data 0x77, the data should be escaped to 0x77 Ox77. 


Set XOFF & XON char 
to UART command 
buffer 


UART TX & RX a 


no 


ūdge RX fifo Fu 
rx_cnt>ctl1_rhft 


udge RX XOFF? 
byte == XOFE 


TX insert XOFF char 
to Device(hold 
device) 


hold TX FIFO 


TX insert XON char 
to Device(release release TX FIFO 


device) 


p 


Figure 6-41 Software Flow Control Processing Flow 
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Mode 0 


Mode 1 


6.21.4.1.5 
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DATO DATI | DAT2 [WESCP]] -DAT3 | DAT DATS 


DATO DATI DAT2 | DAT3 DAT4 DATS 


Figure 6-42 Software Flow Control Data Stream(Mode0/Mode1) 


Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. Atx fifo empty interrupt will be generated when the 
number of TX FIFO data bytes is less than the TX interrupt watermark value. It is auto 
cleared when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by 
writing to UART CTL2 [6:0]. An rx fifo full interrupt will be generated when the 
number of RX FIFO data bytes is larger than the RX interrupt watermark value. The 
interrupt will be auto cleared when the condition disappears. 


An rx tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The 
interrupt can be cleared by writing “1” to UART ICLR bit 13. 


When having received data, UART generate parity error/framing error if error 
condition occurs. Also, when having received FIFO overrun, an error interrupt will be 
generated. Writing to corresponding interrupt clear bit will clear these interrupts. 


All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data 
output to low. 
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6.21.4.2 
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| Tdata ; Tdata + ; m*n*Tdata ; 


T stop bits 


Figure 6-43 UART timing parameter 


T 


IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode 
is selected by writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into 
UART module. The IrDA transmit block changes the UART transmit serial bits to the 
IrDA timing, and then sends to TXD port. On the other side, the receive module 
detects the IrDA timing from the RXD port and changes back to UART bit stream to let 
the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART 
CTLO bit 13. In the no polarity invert working mode, when sending "1", the output 
remains “0”. And when sending “0”, output follows the IrDA timing as demonstrated in 
the figure. On the receive data path, the polarity could be change by UART CTLO bit 
10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. 


| Toata; Tdata | m*n'dita 


APR CLK'DIV | 


TXD _0 7/78 9 1011 15 | 
Figure 6-44 IrDA transmit timing 
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6.21.5 Control Registers 


6.21.5.1 Memory map 


ee Description 
Address i 
0x0000 UART_TXD Write eee to this address initiates a character 
transmission through TX FIFO 
R f hi i f R 
0x0004 UART_RXD di rom this address retrieve data from RX 


XCMD(XON/XOFF) command config register 


6.21.5.2 Register Descriptions 


6.21.5.2.1 UART TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO. 


0x0000 UART TX register(0x0000 0000) UART TXD 


| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | fe | i7 | 16 | 


Reserved 


Type 


ES ae ee ee PASIENES EC ROC 


Reserved UART_TXD 


Tyee | Rm wo 
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Field Name Type | Reset | Description 
Value 


UART_TXD [7:0] WO 8'h0 Write data to this address initiates a character 
transmission through TX FIFO 


6.21.5.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 


UART RX register(0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name | Ba 


Reserved 
pe 
| Bi | 15 | 14 | 13 | 12 | t | 10 | 9 | 8 | 7 | 6 J s [| à [3 [2 |t [0] 


Type 


Field Name Type |Reset | Description 
Value 
UART_RXD [7:0] 8'h0 FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 
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6.21.5.2.3 UART STSO 


Description: UART status register 


Fm [spo [2 [2 [2 2s [25 | 2s [2 [2 s [5 R 


Reserved 


E BN BIS AS E EO CRUCE PO, AJENA 


Field Name R/W Reset Description 
Value 

[TRANS OVER [ns (RO |t: | Datatransfer is realy over | 

RXF_REALFULL [14] 1'hO RX FIFO is real full(not 
relates to register 

"X RXF FULL THLD) 

TIME OUT RAW STS [13] 1'hO RAW timeout interrupt , 
this bit is set when receive 
time is out. 

RXF_REALEMPTY [12] 1'h1 1: rxf real empty 

pee ra S M CC SAS 


(mo TIR [o [T  Reewedta — 


RTS [10] 1'hO (~rtsn)Request to send, if 
cnt rxf« 
RCV HW FLOW THLD, 
RTS-1, else RTS=0. if 
reset RTS=0. 


[gs 17 [Ro tme [etsy Clear to sone — | 


DSR [8] 1'hO (~dsrn)Data set ready(no 
used) 
BRK DTCT RAW STS Iz] [RO | tho Raw break detect interrupt 
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CTS CHG RAW STS |] [RO [Tho | |RawCTS change interrupt 
DSR CHG RAW STS ib] [RO [Tho |RawDSR change interrupt 


RXF OVERRUN RAW STS | [4] 1'hO Raw RX FIFO overrun 
interrupt 


FRAME ERR RAW STS |8] — [RO [rro Raw trame erorinterupt - 


PARITY ERR RAW STS ||2] [RO "ng | Raw parity error interrupt 


TXF EMPTY RAW STS [1] 1'h1 Raw TX FIFO empty 
interrupt 


RXF FULL RAW STS |] | JRO |fth0 Raw RX FIFO full interrupt 


6.21.5.2.4 UART. STS1 
Description: data number in the TXF and RXF 
0x000C Register description (0x0000_0000) 


| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 | v9 | t8 | (7 | 16 | 


Reserved 


RS o E e s 


| Type | 


CB jēga 
[Field Name [Bit — — |RAW | Reset Value | Description | 


TXF_CNT [1 4:8] T'hO The number reserved in TX 
FIFO. The register will 
increase when writing data to 
the TX FIFO, while decrease 
when reading data from TX 
FIFO 


[msn i] H |n — 


RXF_CNT [6:0] 7T'hO The number reserved in RX 
FIFO. The register will 
increase when writing data to 
the RX FIFO, while decrease 
when reading data from RX 
FIFO 
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6.21.5.2.5 UART_IEN 


Description: UART interrupt enable register 


Pen [spo [2 [2 [or [25 [2 | s [s [ 2 [8 | 9 [8 TR 


Reserved 


Type 


EO _ 
Reserved UT I! Reserved 


B B e e [e e [|n 


Field Name R/W Reset Description 
Value 


TIME OUT INT EN [13] Time out interrupt enable 
ms Ro —]s |  — 


BRK DTCT INT EN [7] RAN 1'hO Break detect interrupt 
CTS CHG INT EN RAN 1'hO CTS change interrupt 
DSR CHG INT EN [5] R/W 1'hO DSR change interrupt 
RXF OVERRUN INT. EN | [4] R/W 1'hO RX FIFO overrun interrupt 
FRAME ERR INT EN [3] RAN 1'hO Frame error interrupt 


PARITY_ERR_INT_EN Parity error interrupt enable 


TXF_EMPTY_INT_EN [1] R/W 1'hO TX FIFO empty interrupt 
ee e [jm TT 
RXF FULL INT EN [0] R/W 1'hO RX FIFO full interrupt 
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6.21.5.2.6 UART_ICLR 


Description: UART interrupt clear register 


Fm [spo [2 [2 [ 2 2s [5s [2 [s [ 2 5 [8 | 9 TR 


Reserved 


Type 


- | B | | B 


Type cu EM [ers e [we [e o 


Field Name R/W Reset Description 

mL Ce Pee 

TIME OUT INT CLR [13] WO 1'hO Write "1" Clear time out 
pee a 


Resens —  —[H28 (ao Jeo 


BRK DTCT INT CLR [7] WO 1'hO Write “4” Clear 
CTS CHG INT CLR WO 1'hO Write “1” Clear cts_change 
DSR_CHG_INT_CLR [5] WO 1'hO Write “1” Clear dsr change 
RXF OVERRUN INT CLR | [4] WO 1'hO Write *1" Clear rxf overrun 
FRAME ERR INT CLR [3] WO 1'hO Write “1” Clear frame error 
PARITY ERR INT CLR [2] WO 1'hO Write "1" Clear parity error 
i a | 


[Reed [mo [o zm 
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6.21.5.2.7 UART_CTRLO 


Description: UART control register 


Control register (0x0000_0000) 
| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


IR_T 
IR_T D_B STOP_BIT_ 

XE | RXI BYTE_LEN 
X IV 


| Type | 


MODE SEL E "0" : UART “4” : IrDA 
mee [tr [m [ne PT 


IR WCTL t “1”, increase pulse width for one 
ini 


Roex [na [RW mo  —[RDATXRXenbe — 


SEND BRK EN | [7] R/W 1'hO When TX FIFO is empty and TX is idle, 
setting this bit forces the TX data output 
low. 

Need to be cleared by MCU. 

RTS REG [6] R/W 1'hO When UART_SFCTL[1] is 0 and 
UART_CTLI[7] is 0, the rtsn signal is 
controlled by RTS_REG bit 
0: rtsn is high 
1: rtsn is low 


STOP_BIT_NUM | [5:4] R/W 2'h3 0: unused, 1: 1stop bit, 2: 1.5 stop bits, 3: 
2 stop bits. 

BYTE LEN [3:2] R/W 2'h3 data byte length. 

pod 0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 bits. 


PARITY EN 0: parity disabled 
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ae PARITY [0] R/W 0: even parity 
1: odd parity 


6.21.5.2.8 UART_CTRL1 
Description: UART control register 


0x001C Control register (0x0000_0000) UART CTRL1 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 KA KCI 


Reserved 


P-B RX_TOUT_THLD RCV_HW_FLOW_THLD 
WE 


| Type | 


Field Name R/W | Reset | Description 
Value 


DMA_EN [15] “1” enable DMA access UART FIFOs 
LOOP_BACK [14] Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] | RAW | 5'hO Receive timeout threshold 
Receive time cycle num = RX TOUT THLD 
* UART_CKD *8 

TX_HW_FLOW_EN [8] R/W 1'hO Transmit_Hardware_Flow_Control_ Enable 
“1” enable transmit hardware flow control 
“0” disable 

RCV HW FLOW EN [7] RAN 1'hO Receive Hardware Flow Control Enable 
"1" enable receive hardware flow control 
“0” disable 


RCV HW FLOW THLD | [6:0] | RAW Receive Hardware Flow Control Threshold 
When RCV HW FLOW EN is enabled, if 
the number of unread bytes in the RX FIFO is 
greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 
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6.21.5.2.9 UART_CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 


Lm [spo [2 [2 [or 25 [2s [| s 25 [2 [5 | [5 |  [ 6] 
Dum | RA] 


Reserved 


Res 
TXF EMPTY THLD RXF. FULL THLD 


| Type | 


B8 —— — —- — 
Rese] ENENENERERKENEN e e 
[m faw [et vat [ess 


TXF_EMPTY_THLD | [14:8] 5'hO FIFO data | empty 
egli 


[Red fm lo [mw | 
RXF_FULL_THLD Es RX FIFO data full threshold 


6.21.5.2.10 UART CKDO 


Description: This register is used to configure baud rate 


BINERNEXERERESEREJERERERERERERE SER 


Reserved 


Type 


KME ORIS EIUS ERIS REC 


UART CKDO 


Type 


UART CKDO |[15:0] 16'h54A Clock divisor bit 0 to 15 
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6.21.5.2.11 UART_STS2 


Description: UART interrupt mask status 


Fm [spo [2 [25 [2 2 [2 s [s [ 2 s [5 | [s |  [ v] 


Reserved 


Type 


N | J| 


TS 
EG B —— ESU 
L3 (w— ° — O OM O C co oo 


Field Name R/W Reset Description 
Value 
TIME_OUT_MASK_STS [13] A] Time out interrupt mask 
Sá 


ass [zai [Ro [me — 


BRK DTCT MASK STS 1'hO — detect interrupt 
CTS CHG MASK STS 1'hO CTS change interrupt 
DSR_CHG_MASK_STS [5] 1'hO DSR change interrupt 
RXF OVERRUN MASK STS | [4] 1'hO RX FIFO overrun interrupt 
WF ax a PO O [manm io. 
FRAME_ERR_MASK_STS [3] 1'hO Frame error interrupt mask 
"S eee 
PARITY ERR MASK STS [2] 1'hO Parity error interrupt mask 
d m e nd 
TXF EMPTY MASK STS [1] 1'hO TX FIFO empty interrupt 
e m m m [moe one eres 
RXF FULL MASK STS [0] 1'hO RX FIFO full interrupt 
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6.21.5.2.12 UART_DSPWAIT 


Description: UART control register 


BINEREXERERESERESERERERERERERE SER 
Dame 0 00 RAO] 


Reserved 
Type 


DMA | DMA 
Reserved UART_DSPWAIT 
D_S D_S 


| Type | 


Field Name R/W Reset Description 
Value 
TX DMA MOD SEL | [5] R/W 1'hO 0: tx dma req keep 1 until 
receiving the rx dma ack 
1: tx dma req is *1" when 
rx full is *1",else “0” 
RX DMA MOD SEL | [4] RAN 1'hO 0: rx dma req keep 1 until 
receiving the rx dma ack 
1: rx dma req is “1” when 
rx full is *1",else “0” 


UART. DSPWAIT [8:0] This register is used for DSP 
control 
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6.21.5.2.13 UART_SFCTL 
Desciption : UART software flow control function configuration register 


Per [sro] 2 [25 [27 [25 [25 [5 [5 [ 2 [5 [2 | s [ el v7] 


Reserved 


Type 


pēra a 
K C C] 
t ECC REOR REIR EC ES EASES 


SW | SW_ 
Reserved 
LE L_M 


[Field Name |Bit |RW | Reset Value T Description — | 
SW_FCTL_EN [1] R/W 1'hO “0” : Disable software flow control 
Seren fil 1 1. S "1" : Enable software flow control 
SW FCTL MODE [0] RAN 1'hO “0” software flow control mode 0 
rmm S ne Tee meea 


6.21.5.2.14 UART_XCMD 


Desciption : UART XCMD command configuration register 


Lm [spo 2 [25 [2 25 [25 [ 2 [2 [ 2 [0 | [5 | 7 [ 56] 
C | RAO] 


Reserved 
Type 


ds see ee eee 
L3 eee eee) 
| B [15 14 | t | iz | t | oj 9 |e | 7 j ejoa |3|2,1|0 


UART. XON UART_XOFF 


Type 


UART_XON [15:8] 8'h11 command 
"Ces 
UART. XOFF [7:0] 8'h13 XOFF command 

pec value 
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6.21.5.2.15 UART ESCAPE 
Desciption : UART ESCAPE command configuration register 


Fe [sro po [2 [2 [25 |: [2 | 5 2 [2 [ | e | e [  [ 6. 


Reserved 


Type 


See ee eee ee 
K (C |] 
TT CR EC CER ES REOR CORTOS S RES neie IER EROR RC 
| Name | | T = ACM 


Reserved UART ESCAPE 


Tyee | 1] 1 | 5 pw 


ANNT 4 50 
|necet OOO o EERO 
[Field Name |Bit [RW | Reset Value | Description | 


UART_ESCAPE [7:0] R/W 8'h13 The ESCAPE command 
configuration value 


6.21.6 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 
6 The initiator writes to the setup register (global register) 


@ The initiator writes the UART CTLO register bit 15 to "0" to enable UART 
mode. 


@ The initiator configures UART. CKDO registers to generate the suitable 
baud rate. For example, if clk_uart is 26 MHz, UART_CKD0 is set to Oxe1, 
then the UART baud rate is 115 k. 


e The initiator configures UART_CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 


Set UART_CTLO register bit 7 to “1” to enable receive hardware flow control 
The initiator configures UART_CTL1 register bit [5:0] to suitable value 


Set UART_CTLO register bit 8 to “1” to enable transmit hardware flow 
control 


e The initiator configures UART_CTL2 to generate receive watermark and 
transmit watermark 


The initiator writes UART_CTL1 register to configure receive timeout value 
Enable related interrupts by writing UART_STS2 register 
Writing data to UART_TXD 
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Once the TX FIFO is not empty: 
@ data in TX FIFO will appear on TX line in sequence 


e lidata number in the TX FIFO is less than the data empty threshold value, a 
txf_empty interrupt will be generated. After receiving this interrupt, MCU 
should clear the interrupt and write more data into the TX FIFO 


e = If data number in the RX FIFO is more than the data full threshold value. An 
rxf_full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


@ lf receiving RX_TOUT interrupt, read all data in the RX FIFO 


When the transmission is completed: 


e lf RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX_TOUT interrupt 


@ Disable all interrupts, disable uart_en in global register 


When use the software flow control without ctsn and rtsn signal 


6 The XON/XOFF/ESCAPE register should be configed before the enable of 
software flow control and mode selection 


@ The software flow control enable bit should be configured before starting a 
software flow control transation 


@ The frame length must be configured as 8 bit, when enable software flow 
control function 


@ The flow control fifo deep threshold(uart_ctl1[6:0]) should be bigger or 
equal than rx_fifo full threshold(uart_ctl2[6:0]) 


6.22 SPI Interface 


Base Addr Range Addr Map Description 
0x70A0_0000 ~ 0x70AF_FFFF 


0x70BO 0000 ~ 0x70BF_FFFF SPI1 
0x70C0_0000 ~ 0x70CF_FFFF SPI2 


6.22.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
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consists of a serial shift register with serial data input, serial data output and serial 
shift clock. The shift clock can be selected from either an interval source or an external 
source. Operating the SPI with the internal clock source is called the Master mode of 
operation. Similarly, operating the SPI with an external shift clock is called the Slave 
mode of operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 
mode and 3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be 
supported. This document defines function and configuration of SPI block. 


6.22.2 Features 

Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

MSB / LSB 


Transmit only/ receive only / transmit and receive mode 


Only receive mode , the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


2 DMA requests 

Single interrupt line for multiple interrupt source events 
The polarity and position of the sync can be configured 
As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Date rate up to 24Mbps 
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6.22.3 Signal Description 


Base Band Chip 
spi_sck SCLK 
LR 
SPI Module| spi_do Generic 
LR R L——————M 
Sl Sp Slave 
spi_di SO device 
spi csn 
PL L CS 
spi_cd CD 


Figure 6-45 SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


spi_sck SCLK 
«t — — ——— 

SPI Module j Generic 
spi_do SI SPI 
boi di Master 
pre —<— SO device 
spi csn 


«4— — — CS 


Figure 6-46 SPI in Slave Mode(FULL-Duplex) 


6.22.4 Function Description 
The SPI master mode supports communication with up to two independent SPI devices. 
SPI initiates a data transfer on the data lines (spi do and spi di) and generate clock (sck) 
and control signals(spi ncsi). 
Write data to this Spi txd register initiates a character transmission through TX FIFO, the 
pointer YT wr address will increase. All data ready to send must be written into the TX 
FIFO first, thenoccurs in transmit line. 
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Data sampled from receive line is placed in RX FIFO first. When the data number in the 
RX FIFO is more than the receive data full threshold value, an rxf_full interrupt is 
generated. MCU will read data from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
— MCLK 
CLK generator = 


Y t 


- di SPI control SPI SCK | ja 
register generator le sSCKI as slave) 
I i «~~~ SCSI as slave) 
—— RX/TX FIFO SPI RX/TX BENE ga i. 
control control PA, 14 
rad  w SDI 


] 


RX/TX data FIFO 


Figure 6-47 Diagram of SPI 


6.22.4.1 MICROWIRE/PLUS work mode 


V.0.2 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor's 
COP400 family microcontrollers. It has three wires, SI (serial input), SO (serial output), 
and SK (serial clock). The input data one the SI is shifted high order first into the chip; 
the output data is shifted out high order first from the Most Significant Bit (MSB) on SO. 
The SK clock is generated internally for the master mode. One burst has 8 data bits. 
The input data is captured on the rising edge of SK. Following is the timing diagram. 
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: 2n*Tdata ; : 2n*Tdata 


SK B B ` ` 
so 


SI 


Figure 6-48 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


: 2n*Tdata i | 2n*Tdata | 


Figure 6-49 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
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1 2n*Tdata |! 1 2n*Tdata |! 


SK 


so 


Figure 6-50  MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


1 2n*Tdata |; | 2n*Tdata |; 


Figure 6-51  MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and data is shifted out on the rising edge of the SCK 
clock]. 


To configure SPI for this mode, just enable SPI clock in global control register, 
program spi ctlO control register, enable RX data shift in at SCK rising edge(spi_ctlO[0] 
= 1), and enable TX data shift out at SCK falling edge(spi ctlO[1] = 0), set transmit 
data bit number to 8. Also program spi clkd according to MCLK and SCK clock rate. 
Leaving other control register with default value. When put data into TX FIFO, the 
SPI will send and receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. 
For example, for: 

N = 8, CSO, CPOL=0, CPHA =0 timing as Figure2, set spi ctlO = 0x0e22 

N = 8, CSO, CPOL=0, CPHA =1 timing as Figure3, set spi_ctl0 = 0x0e21 
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N = 8, CSO, CPOL-1, CPHA =0 timing as Figure4, set spi ctlO = 0x2e22 

N = 8, CSO, CPOL=1, CPHA =1 timing as Figure5, set spi ctlO = 0x2e21 

CPOL=0 means SCK idle phase is low, maps to spi ctlO[13] = 0; 

CPOL-1 means SCK idle phase is high, maps to spi ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
CPHA maps to ctlO reg[1:0], 

“10” (CPHA=0) means output data at the first negedge of clk while receiving data at 
the second negedge of clk 

"01" (CPHA=1)means output data at the first posedge of clk while receiving data at the 
second posedge of clk 

"00" and *11" are not available in this mode 


6.22.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous 
signal. It generates single bit width pulse on one of the TX/RX bit position. On slave 
side, it tells when to latch the received byte and prepare the next data for transmit. 

If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on 
the last bit. If program spi ctl1 register bit 4-0 to N, the sync pulse will locates on top 
of bit N. The SYNC bit can be program output to one of the 4 chip select pins by 
setting spi ctl1[11:8]. 


! 2n*Tdata ! 


SK 


Figure 6-52 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


6.22.4.3 4-wire Serial Interface(s8) 


V.0.2 


SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip 
select and bus cycle reset. Pin CD is used to determine the content of the data been 
transferred. On each write cycle, 8 bits of data, MSB first, are transmitted on falling 
SCK edges. If CD=0, the data byte will be decoded as command. If CD-1, this 8-bit 
will be treated as data. Pin CD is examined when SCK is pulled low for the LSB(DO) of 
each burst. The maximum SCK frequency required is 5MHZ. 
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To enable SPI working in this mode, all settings are same as program MICROWIRE 
except to enable TX data shifting out at SCK rising edge. Also need to set spi ctl1 
control register bit7, enable s8 mode, and assign the CD signal output from one of the 
four CS pins by programming bit11-8. Please pay attention to not mapping CD to the 
same CS pin used for LCD chip select. For example using CSO as chip select, using 
cs1 as CD, we should program spi ctlO register bit11-8 “1100” and programming 
spi ctl1 register bit11~8 "0010". 
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SDO / D7 ( D6 D5 D4 D3 D2 DI DO XX D7 D6 


Figure 6-53 — 4-wire Serial Interface (s8) Timing 


(1) SW write 9 bits data to TX FIFO while ctlO reg[6:2]] program to 8. Bit 8 is used 
to control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI CD BIT, this bit will be connected to SPI CD pin, will be used to 
transmit to slave 


6.22.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. 
SDO works as an in/out pin because data has to be read/write through the same pin. 
SCK is the serial clock, output data from SDO change at clock falling edge, input data 
is sampled at falling edge. See Figure 8. There is also an alternate SCK phase 
operation, data output at clock rising edge and input data is sampled at rising edge. 
See Figure 12. One burst has 16 bits. 7 address bits sent first. Bit8 is command bit. *1" 
means writing 8 bits data to the slave. "0" means reading 8 bits data from the slave, 
the read data address in slave is the 7 bits address sent in the same burst. 
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Data Write Timing 1 


$ 2 3 4 5 6 7 8 9 10 11121314 15 16 


tsror1 tēLsHt 
t 


su ls. 


€— ——3 h 
SDI F Al[6] X A[5] X A[4] X A[3] X AIS) X Att] X A[0] X w x DI7] X DI6] Y E Y D[1] X DIO) X 


INDEX DATA ~~~ 


sHcH1 ĪcHsnt 


Data Read Timing 1 


1 2 3 4 5 6 7. 8 9 10 11121314 15 16 
oO oco 
—x— 
lsicu teLsHt t t 
t SHCH1 “CHSH1 


SH "SL 


tās 
SDI X Al[6] X AISI) X A[4] X A[3] X A[2] X Alt] X A[0] f R NC om X D[6] Y Ç y DU) X D[0] X 


INDEX 


DATA = ————. 


Figure 6-54  3-wire Serial InterfaceTiming 1 


Spreadtrum Communications, Inc., Confidential and Proprietary 577 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


Data Write Timing 2 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


tt. kllbifjiul Ll Kb la 


S xy £—3————3 
lacs lesus t t 
su Īsu SHCH2 "CHSH2 
tsc 
SDI X A[6] X A[5] X A[4] X A[3] X A[2] X Alt] X A[0] H w A DI7] X DIS) Y i Y DIt] X D[0] X 
INDEX * DATA —— 


Data Read Timing 2 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


e lI L L l L l LI LI L EAN ON 


K—Xx— —3 <> 


lsicio terse 


t t 
sH Īsu SHCH2 "CHSH2 


€— —3. tsc 
SDI X Al6] X AIS) X A) K A[3] X A[2] X Alt] X A[0] Y R NX D[7] X D[6] 1 E Y DD) X D[0] X 
> 


INDEX DATA 


Figure 6-55  3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to 0x0e43 „means 16bits sent 
in one burst, TX at clock falling edge, RX sample at clock falling edge, CS maps to cs0. 
Set spi ctl1 to 0x3028  , means to enable 3-wire mode, command bit is bit8. Set 
spi_ctl2 to 0x07 , the read data starts from bit7. Then put 16 bits data into TX FIFO, 
and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of 
SCK, and go high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting 
are same as timing 1. 


New feature: 


When set spi mode-1 / 2 , cd bit will be send out with data together „and be put to bit 8 
position. 
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spi_cd_mode & 
tx_pos|== tx_en 


TX FIFO Shift register 


spi_cd_bit 


Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position 
when transmit out from tx shift register. 


CS N / 
«TI LI TL RAN | 
sm ——{ox[ 7 [oe [re [a [rs [> [> [ 


When set spi mode = 1 / 3 , spi d oe is controlled by is rx only bit, when set 
is rx only bit, spi d oe is 0, and spi d ie is 1. 
Logic description: 


S3w. po s3w md 
5 - 


s3w md 
spi mode 


s3w rd strt 


^C(rx data num!-0 


6.22.4.5 Dummy control 


SPI controller supports write and read configurable dummy clocks. 
For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set 
dummy clock number when write LCD. 
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CS MER! 

- UUU HUIZ-L—Iu 

Eur MEE DCX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do ' DCX | D7 
Dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set 
dummy clock number when read LCD. 


CS Te KE 
« LP LLL rn | // 
SDO DCX | D7 | D6 | D5 | D4 | D3 D2 DI DO 
Dummy clock 
SDI Dy 


6.22.5 Control Registers 


6.22.5.1 Memory map 
Offset Description(detail of abbreviation of 
es wm | this control register) 
Write data to this address initiates a 
0x0000 SPI TXD character transmission through tx FIFO 
bem lne Read this address retrieve data from rx fifo 
Clock divider bit 0 to 15. Divider is (n+1)*2 
Only used for slave mode 


0x0034 SPI STS2 SPI status register 
0x0038 DSP WAIT Used for DSP control 
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Offset Description(detail of abbreviation of 
ass lens this control register) 


{tx_dummy_cnt[5:0], 
0x006C SPI STS7 
6'd0,x data cntp19:16]) 


0x0070 SPI STS8 rx data cnt[15:0] 

(rx dummy cnt[5:0], 
0x0074 SPI STS9 
6'd0,rx data cnt[19:16]) 


6.22.5.2 Register Descriptions 


6.22.5.2.1 SPI TXD 
Description: Transmit word or Receive word 


Le [sep 2 [2 [2 [25 [2 [2 [5 [2 T [8 | e [6 [7 [ v] 
awe| | 77. 9999 ] 


2] 


| T Aa 
Reset | o g Arh? |e [oe oo [oo | oo | oo | oo | oo | oo | oo | o 
[Bt (ss taa | r3 | 2 eee 
NA sme | 


SPI TXD 


Type RW 


Field Name Type | Reset | Description 
Value 


SPI_TXD [31:0] R/W 32'h0 | Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX 
FIFO 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 581 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC9830A Device Specification 


6.22.5.2.2 SPI CLKD 
Description: Clock divisor bit 0 to 15 


Fm [sco [2 [2s [27 [25 [25 [ 22 [3 [2 [ 2 [2 | [58 | 7 [ 56] 
LOIN "RN 


Reserved 


(EEN ECE AE 
Peset (i) 
| Bt [15 w | r3 | 2 | v | t0 | 9 | 8 | 7 | e f 5 5a ra 2 |1)]|o0 | 
[wm| — 85 0 a 


SPI CLKD 


Type SPI CLKD 


(Reset | o | o j o jo jo ojo o oy oy o o NN | 


Field Name Type | Reset | Description 
Value 


SPI_CLKD [15:0] R/W 16'h3 | Specify the clock ratio between spi sck and 
clk_spi. 
If clk_spi runs at 48 MHz, and spi_sck runs at 
12MHz, SPI_CLKD should be 1, 
spi_sck = clk_spi/2(n+1). 


Note: 
When work in the slave mode, the frequency of spi_sck depends on the sspi master, so 
the register SPI CLKD is not used. 


6.22.5.2.3 SPI_CTLO 


Description: This register is used to configuration of the SPI interface 


Pen [sr [o2 [2 [27 [25 [2s [22 [22 [22 5 [2 | 9 [8 TS 


Reserved 


SYN SCK 
CP|CM SPI CSN PRE CHNL LEN 
OL 


ee) ee ee eee A 
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[Field Name [Bit — [RW Reset Value [Description — | 


SYNC_POL [15] R/W 1'hO Sync polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


Swcwo [n4 
SCKREv — [t3 
s — |n — [m — [| - — | 


SPI CSN PRE | [11:8] RAN 4hf 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: cs0 is valid 
“1101”: cs1 is valid 


LSB [7] R/W 1'hO In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 

CHNL LEN [6:2] RAN 1'hO Transmit data bit number. 

“O” : 32 bits per word 

"1" : 1 bits per word 

"81": 31 bits per word 
NG TX [1] RAN 1'h1 “1” enable TX data shift out at 
NG RX [0] R/W 1'hO “1” enable RX data shift in at 
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6.22.5.2.4 SPI_CTL1 


Description: This register is used to configuration of the SPI interface 


Configure register (Reset 0x0000_3000) SPI_CTL1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


8 S i n | — ERE ss NN 


| Type | 


ag Taa — ze | ——— — ——] 


RTX MD [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN CSN SEL | [11:8] R/W 4'hO S8 CD or SYNC signal maps 
to csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


S6 MD enable S6 mode 


CS_H_MD R/W 1'hO 3-wire Melody timing 1, csn 
BETTY TUNE mode enable 


swm 5| [RW [two  [':enabe3wremois — 


S3W POS [4:0] RAN 5’hO 3-wire mode, wr control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 
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6.22.5.2.5 SPI_CTL2 


Description: This register is used to configuration of the SPI interface 


Ten [sep 2 [s [27 [25 [25 [22 [25 [2 2 [2 | 5 [58 [ 7 [ v6] 


Reserved 


Type 


ONL IS S 
Reserved S3W RD STRT 
Y H 


| Type | 


mag — [mo — em. | ——— — — — 


TX DMA SEL | [9] RAN 1'hO 0: tx dma req keep 1 until 
receiving the tx dma ack 
1: rx dma req is "1" when 
tx empty is *1",else “0” 
RX DMA SEL | [8] RAN 1'hO : rx dma req keep 1 until 
receiving the rx dma ack 
: rx dma req is “1” when 
rx full is *1",else “0” 

RX ONLY HLD | [7] RAN 1'hO "0" : working on only receive 
mode, when rxf_realfull is 
high, SPI will be held until 
rxf realfull is low 
“1” : no holding 


IS SLVD [5] R/W 1'hO “0” : master 
"1" : slave, only support 
microplus mode 
S3W_RD_STRT | [4:0] R/W 5'hO Read data start bit „used for 
mmm [mo [m mem 
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6.22.5.2.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 


Fm [sco 2 [2s [27 [25 [25 [22 [ 3 [2 2 [0 | [8 TS 
LOIN "RN 


Reserved 


Um 
es CJM CM e CJM e CS CM BC CA e CS A BJ I CI KC 
E-BEIEIEREIEREIERERERERERESERERERER 
Dee ome | sr ciemus i es 


Type 


Field Name R/W Reset Description 
DREE 
RXF_EMPTY_THLD | [12:8] | RW 5h10 daal, NS pata empty threshold. 
ELM ME 
[Reewed Us| [Ro [sno | 


RXF FULL THLD " [4-0] R/W 5'h10 Receive A data full threshold. Relative 
with rx_fifo_full interrupt 


6.22.5.2.7 SPI_CTL4 


Description: This register is used to configuration of the SPI interface 


Lm [sep 2 [s [27 [25 [25 [22 [25 [2 2 [2 | [8 TR 


Reserved 


BX = 
ONL | IS_F C 
PHS_DLY BLOCK_NUM 
YD ST L 
O 
SK 
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Field Name R/W Reset Description 
renee rere 
RX_ONLY_DO [15] R/W 1'hO working in only receive 
mode, 
“0” : SPI send all 0 to slave 
"1" : SPI send all 1 to slave 
IS FST [14] RAN 1'hO “0” : normal mode 
“1” : fast mode 
Only used for slave mode 


PHS DLY [13:12] RAN 2'h0 Phase delay. Relate to fast 
mode. 
When in normal mode, this 
bitis not used . Only used for 
slave mode 


SYNC CLKMASK | [11] RW 1'h0 “4” Mask out the first clock 
SYNC_HALF [10] RW 1'hO Sync_half, syne width is half 
Ml RN ik 


IS RX ONLY [9] RAN Tho “1”:receive data only. 
The bit should be written at 
last. 
Only used for master mode 
BLOCK_NUM [8:0] R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.22.5.2.8 SPI CTL5 


Description: This register is used to configuration of the SPI interface 


Cm [seo po [29 [27 [25 25 |: [5 [2 [5 [8 | e [e | K 


Reserved 


Type 


ITVL NUM 


KES EAEESSEMESEZEG ERR EST IST E a nan 
Name PO 


Type RW 
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[Field Name (Br — [RW [Reset Value [Descrpion —— | 


ITVL_NUM [15:0] R/W 16'h0 For master, transmit data 
interval, programmable n from 
0 to 65535, delay is (n*4+3) 
clock cycle. 
For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.22.5.2.9 SPI_INT_EN 


Description: SPI interrupt enable register 


0x0020 Interrupt enable (Reset 0x0000 0000) SPI INT EN 


| Bit | 91 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Reserved 


N 
w| e e m [m [m [m [m o | | [08] 


Field Name R/W Reset Description 
mes mme O 
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TIME_OUT_INT_EN [5] R/W 1'hO Slave mode timeout 
si interrupt enable 
RX_OVF_INT_EN [4] R/W 1'hO Rx overrun reg interrupt 


[Red Ja [Ro [m | — - — —] 


TXF FULL INT EN | = [Rw |1ho  — |Txfifo full interrupt enable 


RXF EMPTY INT EN = R/W 1'hO Rx_fifo_empty interrupt 
enable 


[Resened [o [ao o | 


6.22.5.2.10 SPI_INT_CLR 


Description: SPI interrupt clear register 


Ce [sro 2 [29 [27 [25 [25 [2s [2 [2 [5 [o TTS 


Reserved 
Type 


Reserved N _ Reserved 


ES (M - .» —EEJ . EJEJ EJEJ A 


Field Name R/W Reset Description 
Value 


RX END INT CLR Rx data end interrupt clear 
TX END INT CLR Tx data end interrupt clear 


TIME OUT INT CLR [5] WO 1'hO Write “1” clear slave mode 
grrr || timeout interrupt 

RX_OVF_INT_CLR [4] WO 1'hO Write “4” clear 

TXF_EMPTY_INT_CLR [3] 1'hO Write “4” clear 
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TXF FULL INT CLR [2] WO 1'h0 Write “1” clear Tx_fifo_full 
RXF EMPTY INT CLR | [1] WO 1'hO Write ege clear 


RXF_FULL_INT_CLR [0] WO 1'hO Write “1” clear Rx fifo full 
interrupt 


6.22.5.2.11 SPI INT RAW 


Description: SPI interrupt raw status 


Raw status (Reset 0x0000 008A) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEE cc 


Reserved 


Type Reserved 


| Dn 


TS TS TS TS TS 7 
| Type [no | ro | ro | ro | mo | no | ro | ro | ro | no 
E] SERRE 


Field Name R/W Reset Description 
A 
RX_END_IRQ [9] Tho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 

slave. 

TX_END_IRQ [8] Tho Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 

TXF_EMPTY_RAW_STS [7] 1'h1 Raw txf empty interrupt, 
This bit is set when the 
number of tx fifo data byte 
is less than the tx empty 
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watermark value. Auto 
cleared when the condition 
disappears. 

Raw rxf_full interrupt.This 
bit is set when the number 
of rx fifo data byte is larger 
than the rx full watermark 
value. Auto cleared when 
the condition disappears. 


TIME_OUT_RAW_STS [5] 1'hO Raw slave mode time out 
m KO” 
RX_OVF_RAW_STS [4] 1'hO Raw Rx_overrun_reg 
wmm] [o [^ mmm TT 


TX FIFO EMPTY W |[3] | | |RO |h [Txt empty w(for debug) 
TXF FULL RAW STS [2] [RO |fh0 | Raw Tx_fifo_full interrupt 


RXF EMPTY RAW STS [1] 1'h1 Raw rx fifo empty 
interrupt 


RX FIFO FULL R I] = |RO |fTh0 . |Rxffull r(for debug) 


6.22.5.2.12 SPI INT MASK STS 


Description: IIS interrupt raw status 


Mask status (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type Reserved 


Kā C] 
es ee ee EESK 


R 


TS 
| tre mm | | Fo | ro | ao | no H ro | no 
o O ë : : : KN 
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Field Name Reset Description 
Value 


RX_END_IRQ_MASK_STS Raw rx data end interrupt, 
this bit is set when spi 
controller received 


TX_END_IRQ_MASK_STS tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS a ee LN Txf_empty interrupt mask 
status. 


RXF_FULL_MASK_STS [6] 1'hO Rxf_full interrupt mask 
TIME_OUT_MASK_STS [5] 1'hO Slave mode time out 
| interrupt mask status 

RX_OVF_MASK_STS [4] 1'hO Rx overrun reg interrupt 


LENIN: REN. MN RN 


TXF FULL MASK STS 1'hO n— . fifo full interrupt mask 
RXF EMPTY MASK STS Rx fifo empty interrupt 
ao o ] 


Reserved 


6.22.5.2.13 SPI_STS1 
Description: SPI RX FIFO write address and read address 


RXF address (Reset 0x0000_0000) SPI_STS1 
| Bit | 31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEE 


Reserved 


Reserved RXF WADDR RXF RADDR 
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RXF WADDR | [12:8] IRO | | |5h0  |RXFIFO write address 


vs [o — |] |S 
RXF RADDR | [4:0] BO |. |5h0 | RXFIFO read address 


6.22.5.2.14 SPI STS2 
Description: SPI status register 


0x0034 Register description (Reset 0x0000_12AA) SPI STS2 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


[7] —  BEENENEHENENETN TIENE END 
mej D DM M I O M TT I 
L3 — EERE aR 


Field Name R/W Reset Description 

€ GI me 
[ros [ma [ro |trw |Smcesfordeug — 
seses — (|n) |Ro |t |Spscfordeug — | 
[srmp nog |Ro [tno [|Sebdfodeug — | 
sun — [BN NÉ — [mm — [mosse — 


BUSY 1'hO “q” as process 
“0” idle state 


TXF REAL FULL 1'hO TX FIFO is real full. (not 
relates to TX full threshold) 


RXF_REAL_FULL [4] 1'hO RX FIFO is real full. (not 
relates to TX full threshold) 


TXF EMPTY [3] 1'h1 This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 
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number of TX FIFO data byte 
is larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_EMPTY [1] 1'h1 This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF FULL [0] 1'hO This bit is set when the 
number of RX FIFO data byte 
is larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


6.22.5.2.15 SPI DSPWAIT 
Description: This register is used for DSP control 


0x0038 Register description (Reset 0x0000 0001) SPI DSPWAIT 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
Name ei | 


Reserved 
Type 


sc: areas 
K C GT WT 9] 58 ] c9 1E] 
| Bt (ss w | r3 | 2 m | t0 | 9 | a | 7 (es [as 2 | s/o | 


Reserved IIS DSPWAIT 


Type 


SPI DSPWAIT A 0] 4'h1 This register is used for DSP 
control 
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6.22.5.2.16 SPI_STS3 


Description: This register is used to observe the status 


Fm [sco 2 [2s [2 [25 [25 [22 [2 [22 2 [2 | 5 [8 TR 
LOIN "RN 


Reserved 


(EEE CE OE 
Peset (i) 
| Bt (ss w | 13 | 2 m | t0 | 9 |e | 7 | e | 5 | 4 53 2 [s/o | 


Reserved RX CNT 


Type 


sm NPP 
rest e [o 0 Je e oo < of e]opoļ ee [| 
pangs [Bt [AW [Reset Value [Description —  — 


RX_CNT [8:0] 9'h0 working in only receive mode 
as master 


6.22.5.2.17 SPI CTL6 


Description: This register is used to configuration of the SPI interface 


Le [sro 2 [29 [27 [2 [25 [22 [2 [22 [2 | 9 [8 TS 


Reserved 


Type 


TXF EMPTY THLD LN 8] 5'h10 FIFO data empty 
ae Relative with 
rx fifo i interrupt 


mens EU e o 


TXF FULL THLD " 0] 5h10 TX ———— data full threshold. 
Relative with — rx fifo full 
interrupt 
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6.22.5.2.18 SPI_STS4 


Description: SPI status register 


Ten [sep 2 [2s [2 [25 [25 [22 [ 2 [22 [2 | 5 [8 [ 7 | 6] 
LOIN "RN 


Reserved 


Cm pepepepe[wiw]s[e | r[s[s] 12 1212 ie] 


Type 


Feia Name [Bt — [mw [Reset Value [Description —  — 
[XF WADDA |128) — [Ro [emo  . -[TKFOwrtesddess — 
Reseved us — no — s CS 
[XF RADDR |o — no [sno —|TKFOreaiaddes — | 


6.22.5.2.19 SPI FIFO RST 
Description: Used to reset TX/RX FIFO 


Cm [sr po] 2 [2 [27 [25 [25 [2 2 [22 [ 2 [2 [ s [59 [ v7 [ v6] 
Mem EN 


Reserved 


SPL 
Reserved 
O_R 


| Type | 


Field Name [ZS Rw | Reset Value 


SPI_FIFO_RST | [0] 1'hO reset all FIFOs. FIFO 
pr will changed to 0 
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6.22.5.2.20 SPI CTL7 


Description: This register is used to configuration of the SPI interface 


Lm [sro [2 [2s [27 [25 [25 [22 [2 [22 2 [2 | [8 [ 7 [ 9] 


Reserved 


Type 


7 | | sw 
Reserved _CL SPI_MODE CSN_I_SEL 
J = KS 


Fia Name [en [RW | Reset Value [Description — — 
mesere [nisi [ro fo | | 
|sesv sa [m [w ho | 
Isesvey [ro — |nw po —] —— — — — —] 


SPI RX HLD EN [8] RAN : 1: enable ahb2apb bridge 
read hold when rx fifo empty 
0: disable ahb2apb bridge 
read hold 

SPI_TX_HLD_EN [7] R/W 1: enable ahb2apb bridge 
write hold when tx fifo full 
0: disable ahb2apb bridge 
write hold 

TX_CMD_SET [6] R/W 1: select fmark as the dma 
request 
0: select software dma 
request 

SPI_MODE [5:3] Used for master only 
0: SPI MODE disable 
1: 8 wire 9 bit, cd bit, 
SDI/SDO share one IO 
2: 3 wire 9 bit, cd bit, SDI, 
SDO 


V.0.2 Spreadtrum Communications, Inc., V02  Spreadtrum Communications, Inc., Confidential and Proprietary ^ 5970f1498 — and Proprietary 597 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


3: 4 wire 8 bit, cd pin, 
SDI/SDO share one IO 

4: 4 wire 8 bit, cd pin, SDI, 
SDO 


CSN I| SEL [2:1] R/W 2'h0 CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN2 
3: CSN 3 
CSN IE CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.22.5.2.21 SPI STS5 


Description: Used to observe csn error 


Le [sro [2 [25 [27 [2 [25 [22 [2 [22 5 [2 | [8 TR 
C SD 


Reserved 


gi 


| Type | 


Field Name R/W Reset Description 
Value 
CSN_IN_ERR_SYNC2 | [0] 1'hO 1: indicates csn occurring a 
exception 
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6.22.5.2.22 SPI CTL8 


Description: This register is used to configuration of the SPI interface 


Lm [sro [2 [2s [2 [25 [25 [22 [2 [22 2 [2 | [8 [  [ v6] 
LOIN "RN 


Reserved 


NSE IEIET] 
Peset (C) 
| Bt (ss ta | r2 | 2 m | t0 | 9 | 8 | 7 | e | 5 5a sea RIE 


SPI. 
CD. Reserved SPI TX DUMY LEN SPI TX DATA LEN H 
BIT 


Type 


^ NA AVS — | 


Field Name R/W Reset Description 
Value 
SPI CD BIT [15] R/W 1'hO Spi tx cd bit: 
0: indicates command 
1: indicates data 


mag S a 
SPI_TX_DUMY_LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN H | [3:0] RAN 4h0 Indicates tx data length from 
tx fifo, High 4 bits of spi tx 
data length 


6.22.5.2.23 SPI CTL9 


Description: This register is used to configuration of the SPI interface 


Register description (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
UN 0 1 l|] / I | O 


HERI IEEE IEEE EEE 
[Nme| —— HR 


SPI TX DATA LEN L 


S 
C 
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[Field Name (Br [RW Reset Value [Descrpion | 


SPI_TX_DATA_LEN_L | [15:0] R/W 16'h0 Indicates: spi tx data length from tx 
fifo, Low 16bit of tx data length 


6.22.5.2.24 SPI CTL10 


Description: This register is used to configuration of the SPI interface 


Register description (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Field Name R/W |Reset Description 
Value 


mag | |. | —— — — ——] 
SPI RX DUMY LEN. | [9:4] | RW |6h0 |Spirx dummy clock length 


SPI RX DATA LEN H o RAN. |4'hO Indicates receives data length from 
slave, high 4 bits of spi rx data length 


6.22.5.2.25 SPI CTL11 


Description: This register is used to configuration of the SPI interface 


Le [sro 2 [29 [27 [2 [25 [22 [2 [22 2 [2 | 9 [ 8 TR 
De WA] 


we [m] 
L'IENENKRENERENERKRENERENENERENENKN 


Reserved 


r (1s as] 2ļm CH HRH EHH RHH 
Co 


SPI_RX_DATA_LEN_L 


[Reser | 
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[Field Name [Bn [Rw Reset Value |Description ^ | 


SPI RX DATA LEN L | [15:0]. | RW 16'h0 Indicates: spi receives data length 
from slave, Low 16bit of rx data 
length 


6.22.5.2.26 SPI CTL12 


Description: This register is used to configuration of the SPI interface 


Register description (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


TTT TT ARN 
OM V SML [ [ | | 
[FieldName [Bit (RW [Resetvaue [Description —  — 
Reseved ns [nw [m | — — | 


SW TX REQ Software TX data request, for write LCD 
SW RX REQ Software RX data request, for read LCD 


6.22.5.2.27 SPI STS6 


Description: Used to observe tx data counter 


oss  —  [Resisterdessnion Reset v0000 0000) | sPrsTss 
Cm [sro [29 [2 [29 [25 2 5 [2 [i [8 | e [e [| K 


Reserved 
Type 


ee J 
Kā C C | 
EESK EEE ae 
"Name | ba] 


TX_DATA_CNT 


Type 
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TX DATA cnr (18 — [Ro fino 


6.22.5.2.28 SPI_STS7 


Description: Used to observe tx data counter 


Le [sco 2 [25 [27 [2 [25 [22 [2 [2 2 [2 | [6 TS 


Reserved 


Dae emer 


Type 


TK DATA NT [eo [ro [Sh [roata coner — — — 
TX DUMMY CNT [18:10 [Ro [smo — — [s«dummycouner — — 


6.22.5.2.29 SPI STS8 


Description: Used to observe rx data counter 


Cm [sro [29 [27 [29 [25 [2s 2 [2 [5 [ | e [| e | K 
e| ee 


Reserved 
UN 0 0 | Ll 0 || | O 


ca REE ne Si EHET E R eal eee ea 


RX_DATA_CNT 


RX DATA OnT |150] — Ro [rem 
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6.22.5.2.30 SPI STS9 


Description: Used to observe rx data counter 


Lm [spo 2 [2s [27 [25 [25 [22 [ 2 [22 2 [2 | [8 TR 


Reserved 
Type 


KKK KKK KK KA KKK EN AKR 
frame | meme TTT | c eme 


Type 


RX DATA ONT [mg [Ro —[smo . T — — — 
RX DUVMY_ONT [5:10 — [Ro — |__| rxdummy counter — 


6.22.6 — Application Notes 
6.22.6.1 Programming Model 


6.22.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is 
valid, RX at rising edge, TX at negedge, SCK idle phase being low, Program 
control register: 

Spi clkd = 0x0001; 
Spi ctlO = 0x0e02; 
Spi ctl! = 0x3000; 


Spi_ctl2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi ctld = 0x0; 
Spi CHB = 0x0; 


Spi ctl& = 0x1010 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive Ox1f words from slave, CS1 is valid, RX atfalling edge, TX at rising 
edge, SCK idle phase being low,Program control register: 

Spi clkd = 0x0003; 
Spi ctlO = 0x0d41; 
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Spi ctl = 0x1000; 
Spi_ctl2 = 0x0; 
Spi_ctl3 = 0x1010; 
Spi ctld = Ox021f; 
Spi ctlb = 0x0; 
Spi ctl = 0x1010 


3. 8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling 
edge, TX at rising edge, SCK idle phase being high, LSB, dma en, Program 
control register: 

Spi clkd = 0x0000; 

Spi ctlO = 0x26b2; 

Spi ctl! = 0x3000; 

Spi_ctl2 = 0x40; /foit6], enable dma 
Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0x0; 

Spi_ctl6 = 0x1010 


4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CS0 is 
valid, RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, 
Program control register: 

Spi_clkd = 0x0001; 
Spi_ctl0 = 0x0e02; 
Spi ctl! = 0x2000; //transmit only 


Spi_ctl2 = 0x0; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi_ctl6 = 0x1010 


5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 

Spi_ctlO = OxOf02; 

Spi ctl = 0x3000; 


Spi_ctl2 = 0x20; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x0; 
Spi_ctl5 = 0x80; 
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Spi ctl& 2 0x1010 


6. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising 
edge, SCK idle phase being low, TX only/ RX only, Program control register: 
Spi ctlO = 0x0e21; 
Spi ctl1 = 0x2000(TX only); /spi ctl1 = 0x1000(RX only) 


Spi_ctl2 = 0x20; 
Spi ctl3 = 0x1010; 
Spi ctld = 0x0; 
Spi CHB = 0x90; 


Spi ctl& = 0x1010 


6.22.6.1.2 SYNC mode program examples 


Only work in master mode. 

Relative register: spi ctl0[15:14], spi ctl1[4:0], spi. ctl1[11:8], 

1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising 
edge, TX at falling edge, CS0 is valid , and signal sync maps to cs2, Program 
control register: 

Spi clkd = 0x0001; 
Spi ctlO = 0x4a02;//biy[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi ctl! = 0x3400;// sync pulse position will locate on top of bit0, sync maps to 


cs2 
Spi_ctl2 = 0x0; 
Spi ctl3 = 0x1010; 
Spi ctld = 0x0; 
Spi_ctl5 = 0x0; 


Spi ctl& = 0x1010 


6.22.6.1.3 4-WIRE(S8) mode program examples 
only work in master mode and only operation write being supported, TX at falling 
edgerelative register: spi ctl1[7], spi ctl1[11:8]. 
1... S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps 
to cs1, program control register: 
Spi ctlO0 = 0x2c21; 
Spi ctl1: 0x3280; 


6.22.6.1.4 3-WIRE mode program examples 


Only work in master mode. 
Relative register: spi ctlO[15], spi ctl1[4:0], spi ctl1[5], spi ctl1[6], spi ctl2[4:0] 
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1. timing1(TX RX at falling edge), 16 bits per-channel, CS0 is valid, read command 
polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 

spi_ctl0 = 0x0e43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x07; 


SC9830A Device Specification 


2. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control 
register: 

spi ctlO0 = 0xae43; 
spi ctl1 2 0x3068; 
spi ctl2 = 0x07; 


6.22.6.2 Programming Notes 
1. only receive mode 


as master: setspi ctl4[9] = 1 and setspi ctl1[13:12] = “01” and program 


spi ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from 
slave. 


as slave: set spi ctl1[13:12] = *01" , the received number depending on master 


the posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to 
“0” first, then write to “1” to this bit. 


2. fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When SCK<14X MCLK, recommend to use fast mode. 
8X  : is fst(spi_ctl4[14]) 21, phs aly([spi ctl4[13:12]] = 1 
10X : is fst21, phs dly = 2 

12X :is_fst=1, phs dv 2 3 


3. In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, 
so as not to make SPI stop transfer. 


4. DMAenable 
a) DMA should be configured first 
b) Program SPI control register except spi ctl2[6] 
c) Write spi ctl2[6] at last 
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5. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
c) change SPI control register 


6.22.7 New feature 
@ Support csn input in slave mode. 
€  Addcsn ie ctl register to control csn input ie when slave 


€  Addcsn i sel[1:0] register to select csn when slave 


6.23 IIS and PCM Interface 


Base Addr Range Addr Map Description 
Ox70DO 0000 ~ 0x70DF_FFFF 


Ox70EO 0000 ~ Ox7OEF FFFF IIS1 
0x70F0_0000 ~ 0x70FF_FFFF IIS2 
0x7100 0000 - Ox710F FFFF IIS3 


6.23.1 Overview 


IIS is a common digital audio interface specification. Base Band Chip IIS Interface can 
be used to implement a CODEC interface with external digital audio system working 
as host or slave. The IIS interface supports both IIS and PCM data format. The 
interface can transmit and receive data simultaneously as well as transmit or receive 
data alternatively at a time. This document defines function and configuration of IIS 
block. 

IIS module can be controlled both by ARM or DSP. 


6.23.2 Features 


Compliant with the IIS/PCM standard 

Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 


Two 32-word-deep FIFOs minimizes processor overhead at high data rates 


LRCK polarity can be configured 
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6.23.3 


V.0.2 


Master / slave 
MSB / LSB 


clock mode 


Wide selection of IIS data lengths 8,16,32bits 


SC9830A Device Specification 


Transmit only/ receive only / transmit and receive mode 
2 DMA requests 

Single interrupt line for multiple interrupt source events 
IIS and PCM master mode: support integer clock divider 


IIS master mode: support fraction clock divider — both variable and fixed serial 


@ PCM master mode: support fraction clock divider — only variable serial clock 


mode 


Signal Description 


Base Band 


IIS/PCM 
Module 
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lis sck 
lis lrck 
lis sdi 


lis sdo 


Figure 6-56 


Generic 
IIS/PCM 
Slave 
device 


IIS connection as master 
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Base Band 
lis sck 
is Irck Generic 
IIS/PCM «= Hs/PCM 
Module "m master 
iis, sdi device 
lis sdo 
Figure 6-57 IIS connection as slave 
6.23.4 Function Description 


6.23.4.1 IIS interface 


IIS module consists of RX/TX controller, ARM APB interface control register, clock 
generator and FIFO control. ARM programs IIS register, enable IIS mode, starts 
RX/TX data transfer. Output data is written to TX FIFO and received data is stored in 
RX FIFO. Each FIFO is 32-bit width plus 32-address length. 

MCLK generator generates main clock for IIS block. This clock also output as master 
clock during hand shaking. In slave mode, external clock source can be input, working 
as the IIS main clock. Clock divider value and control signal for MCLK come from 
global control register. 

The IIS SCLK generator divides main clock according to a 16-bit clock divider register, 
which defines half SCLK clock width. It can be programmed from 0 to 32767. 
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CLK_PLL IIS MCLK generator IIS MCLK 


V.0.2 


IIS control register IIS SCLK generator IIS SCLK 


| 


RX/TX FIFO 
Control 


IIS LRCK 


IIS RX/TX 


controller IIS SDO 


IIS SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-58 IIS module diagram 


IIS interface has 4 pins, IIS SCK is serial clock output, IIS_SDI is serial data input, 
IIS. SDO is serial data output. IIS LRCK is left/right channel select. The device 
generating IIS LRCK and IIS. SCK is the master. IIS LRCK and IIS SCK are output 
pins if working as master. They are input pins if working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data 
can be sent at rising or falling edge of SCK, at receiver, it must be latched at rising 
edge. When system word length is greater than the transmitter word length, the 
word is truncated (least significant data bits are set to '0') for data transmission. If the 
receiver is sent more bits than its word length, the bits after the LSB are ignored. On 
the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 

Three bus formats are available in this module. Following Figures illustrate the 
relationship between the SCK, LRCK and serial data I/O for different interface 
protocols. The polarity of LRCK is programmable. The bits per-channel is 
programmable up to 32bit. 

IIS mode is where the MSB is available on the 2nd rising edge of SCLK following a 
LRCK transition. 
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SCLK 


| E 5 


LRCK T LEFT RIGHT LEFT 


sD -C use ) —$ LSB+1 Y LSB X mse Ss LSB 


Figure 6-59  IIS-compatible format 


« TAMAS HVU 


JE = )}—_ aay 


Figure 6-60  IIS-compatible format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK 
following a LRCK transition. 


SCLK 


C Bl 


RIGHT 


PX RES ise Y use )— (tse mse ) 


Figure 6-61 — MSB-justified format 


LRCK l LEFT [EET 
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6.23.4.2 


V.0.2 


2n*T 


« nrnnn&mmits rnnnmmnn 


| | 
| 
Lom | RIGHT 


mu bit 
* (S) (S - 


Figure 6-62 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising 
edge of BCLK following a LRCK transition high. Right channel data immediately 
follows left channel data. 


"ESSERE: KANE 


Figure 6-63 Synchronized format 


Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The 
implementation is compliant with the MP-PCM requirements for voice transfer (8 kHz 
PCM SYNC and 8 or 16 bits data). The four signals of the PCM interface are: 


— PCM CLK: PCM clock 

— PCM SYNC: PCM 8KHz synchronization signal 

— PCM OUT: PCM output data 

— POM IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 
PCM CLK share with IIS SCK, 

POM IN share with IIS. SDI, 
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PCM OUT share with IIS SDO, 
PCM SYNC share with IIS LRCK. 


The data can be linear PCM (13-16 bit), u-Law (8 bit) or A-Law (8bit). The interface 
can work as either Master or Slave. 


Programming IIS CTL O register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of 
PCM data words or samples. In Long Frame Sync, the rising edge of POM SYNC 
indicates the start of the PCM word. When Base Band Chip is configured as PCM 
Master, generating PCM SYNC and PCM CLK, 8 bits in one frame, then 

PCM SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 

PCM SYNC may be from one consecutive falling edges of PCM CLK to not big or 
equal than PCM data length (as figure shows, PCM SYNC is 2-7.5 bits) long. 


Programming IIS CTLO register bit8 to zero configures the Long Frame Sync mode. 
PCM IN is captured on the falling edge of PCM. CLK and PCM OUT transmits on the 
rising edge. PCM OUT may be configured to be high impedance on the falling edge of 
PCM CLK in the LSB position or on the rising edge. The control bit is IIS CTL2 
bit10, if high, OE changes to low at falling edge of the last bit. 


PCM SYNC 


PCM CLK 


PCM OUT ——1|2|ļ|3|4|5|6 | 7 |8 


PCM_IN is 1 |2|3|4 5/6, 7 |8 


Figure 6-64 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM 
word. PCM_SYNC is always one clock cycle long. 


As with Long Frame Sync, Base Band Chip samples PCM_IN on the falling edge of 
PCM_CLK and transmits PCM_OUT on the rising edge. PCM_OUT may be 
configured to be high impedance on the falling edge of PCM_CLK in the LSB position 
or on the rising edge. 
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Programming IIS_CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM_SYNC 


PCM_CLK | | | | | 


PCM_OUT = =a] 2 3 4 5 6 T 8 9 10 | 11 |12 | 13 | 14 | 15 


PCM_IN ——— E 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 


Figure 6-65 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple 
slots. Up to three channel connections can be carried over any of the first three slots. 


Long 
PCM_SYNC 
or 
Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT ———,1/2]3]4]5]6]7]sijs2}3f4]5]6]7 Is 


PCM_IN — ——41|8.3|4|8|6 7T 8.|1/|3 3|4]|B5 | eo) 7] e 


Figure 6-66 — Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured in one PCM frame; IIS. CTL2 register bit 2-0 define 
which channel is occupied. Each bit configures one of the three channels. If bitO is 
high, then slot0 is carrying data. If channel 0 and 2 is active, this register is 0x5. 


PCM data format in TX/RX buffer is different between master and slave mode. If burst 
size is 16 or 8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, 
which locates in lower address; data for slot2 locates in higher address; slotO and 
slot2 fill higher bits (bit31~24). In master mode, only slot0 takes lower address and 
locates on lower bits (bit15-8); slot1, slot2 packed in higher address, and slot2 takes 
lower bits while slott in higher bits. Following table shows PCM data format for master 
and slave mode. 
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Table 6-13 PCM data format for master mode 
IIS CTL Bits / Data arrangement 
8bit Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31~24, Data for channel 2 on 
bit 15~8, on higher address. 


01 16bit Data for channel 0 on bit 15~0, in lower address. 
Data for channel 1 on bit 31~16, Data for channel 2 on 
bit 15~0, on higher address 
1x 32bit Data for channel 0 store in low address, data for channel 
HEN NNNM 


Table 6-14 PCM data format for slave mode 

IIS_CTL | Bits/ Data arrangement 

bit1-0 | channel 

8bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 

15-8, in lower address. 
Data for channel 2 on bit 31-24, on higher address. 

01 16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 
15-0, in lower address. 
Data for channel 2 on bit 31-16, on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


6.23.5 Control Registers 


6.23.5.1 Memory map 
Base address: IIS BASE ADDRESS 


Offset Description 
Address i 


Write data to this address initiates a 
h ission th h TX FIF 

0x0000 lS TXD character iare roug O 
Read from this address retrieve data from 
RX FIFO 


0x0004 IIS CLKD Integer clock divider 
0x0008 |11s CTRLO 
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mL e 
Address 


6.23.5.2 Register Descriptions 


6.23.5.2.1 IIS TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO; Read from this address retrieve data from RX FIFO. 


0x0000 IIS RTX register(0x0000 0000) IIS TXD 


| Bit | 31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
[Nme| 0 0 0 0 080 00 moo 


IIS TXD 


w 


[ge (15 [a4 rs | 2 |n jo j o [ev 6ļsļaļs 2 [10 
o CO 


IIS TXD 


Type RW 
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Field Name Type | Reset | Description 
Value 


IIS_TXD [31:0] R/W 32'h0 | Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX 
FIFO 


6.23.5.2.2 IIS CLKD 


Description: Integer clock divider 


Integer clock divider (Reset 0x0000_0003) 
| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


(dS ss aes 
KS | H ]»gpopepspepss]e]»] 
KME BSA EEE SEE 
"Name | 


IIS CLKD 


Type IIS_CLKD 


|Reset | o | 0 | 0 [0 [0 | 0 | oN o jh | 0 | 0 | c | o MEN 


Field Name Type | Reset | Description 
Value 


IIS_CLKD [15:0] R/W 16h3 | Specify the clock ratio between iis_sck and clk_iis. 
IIS_CLKD = (clk iis / (2 * iis sck)) - 1 
And iis_sck = sample rate * channel number * 
channel length 
For example, if clk_iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 
channel and 16-bit channel length, iis_sck should 
be 48K * 2 * 16 = 1.536MHz, IIS_CLKD should be 
(76.8M / (2 * 1.536M)) - 1 2 24 
Note: When work in the slave mode, the frequency 
of iis sck depends on the IIS master, so the 
register IIS CLKD is not used. 
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6.23.5.2.3 IIS_CTLO 


Description: IIS control register 


Control register (Reset 0x0000_00C1) 
| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


IS Il 
IS_L | I$ S 
PCM IS S 
Reserved RTX MD BPCHN 


PCM EB TE 1'hO "1" : PCM mode 
“0” : IIS mode 


75 G dme — LL. ———  — 
SCK REV SCK inverse enable 


Active level of left / right 
channel 

“0” : low for left 

“4” : high for left 

Output LRCK or SYNC for IIS 
mode 

"0" : LRCK 

“1” : SYNC 


Short frame in PCM 
mode 
2'h3 : idle mode 
: receive mode 
: transmit mode 
: transmit and receive 


PNAN E 
IS_IISC_SHRTF “0” : MSB justified in IIS mode 
Long frame in PCM 
mode 
“1” : iis-compatible format in 
IIS mode 
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BPCHN [5:4] R/W 2'h0 Serial bit per channel 
“00” : 8 bits 
"01": 16 bits 
"Ax": 32 bits 


IS SLVD "0": IIS/PCM work as master 
“1”: IIS/PCM work as slave 


"1": enable transmit data from 

E p Eme 
NG TX [1] RAN 1'hO "1" enable TX data shift out at 
NG RX [0] RAN 1'h1 “1” enable RX data shift in at 


6.23.5.2.4 IIS CTL1 


Description: IIS configure register 


KCHEREJEREREZEREJERERERERERERE EAE 


Reserved 


G 
III? ee ees | eee ae 


IS_RXIOSTP E] 5] 1'hO Receive IO stop enable 
"1" : enalbe 
IS TXIOSTP [14] Transmit IO stop enable 


IS FSONT EB | [13] RAN 1'hO Clock counter enable, for 
debug 
“1”: enable 
IS NUM ONT | [12] Count clock for one 
“0” : Irck cycle 
"1" : sclk cycle 
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ITVL_NUM [11:0] i Used for timeout decision for 
slave mode 
If the slave has not sampled 


the edge of iis_sck in the 
interval (n*4+3)*Tclk_iis, slave 
will stop the receive process 
and send timeout interrupt 


6.23.5.2.5 IIS CTL2 
Description: IIS control register 


0x0010 Control register (Reset 0x0000_0021) IIS CTL2 


| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 | v9 | te | i7 | 16 | 


Reserved 


€ SYNC POS pom ECS PCM_CYC PCM_SLOT 


| Type | 


E E C E EERER REEDED 
[Field Name — |Bit — |R/W |ResetValue | Description — | 


SYNC POS [15:11] | R/W 5’hO SYNC position when working in DSP 
format: 
0: MSB is available on the 2"? rising edge 
of SCK 
Channel length-1: MSB is available on the 
15! rising edge of SCK 


PCM OE EN [10] RAN 1'hO "1" : Enable data oe change to low at 
falling edge of last bit 


PCM CYC [9:3] Pcm cycle, used for multi slot PCM 


PCM SLOT [2:0] RAN 3'h1 Pcm slot, used for multi slot PCM 
“001”: slot O is used 
"010": slot 1 is used 
"100": slot 2 is used 
"011": slot O and slot 1 are in use 
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6.23.5.2.6 IIS_CTL3 
Description: IIS RX FIFO FULL/EMPTY watermark value 


Ten [sro [2 [2 [2r 25 [2s [ 2 [2 [ 2 2 [0 | [s [7 | v] 
Pme 000 RA] 


Reserved 


RNEREREIEGEREIERERESEREREREBERENKE 


Type 


L3 ë ° | | o | o | KS T 1 


Field Name R/W Reset Description 
pee es S 


RXF_FULL_THLD [4:0] R/W 5h8 Receive data empty 
threshold 


6.23.5.2.7 IIS_INT_EN 


Description: IIS interrupt enable register 


Lm [sco [2 [2 [2r 25 [2 [ 2 [s [2 s [5 | 9 [8 | TR 


Reserved 


Type 


| eu C] 
K C eee 
E i EE 


ui EO 
Reserved LL I UTI erve 
| d 


t3 — RS BB. 


Field Name R/W Reset Description 
Value 
TME EMPTY INT EN Rx fifo full interrupt enable 
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RXF_FULL_INT_EN [6] R/W 1'hO Rx_fifo_empty interrupt 

TIME_OUT_INT_EN [5] R/W 1'hO Slave mode timeout 
„il interrupt enable 

RX_OVF_INT_EN [4] R/W 1'hO Rx overrun reg interrupt 


[med IBI (RW fo G 
TXF FUL INT EN Tx fifo full interrupt enable 


RXF EMPTY INT EN [1] R/W 1'hO Rx_fifo_empty interrupt 
enable 


6.23.5.2.8 IIS INT CLR 


Description: IIS interrupt clear register 


Lee [sro [2 [2 2s [2s 2 [2 [ 2 [2 [s | [8 | v [ 6. 


Reserved 
Type 


pī g Sane 
[Reset [ci odd qd 
EE eee Eee 


TN 


me [Ee s rese D e] 


Field Name [Bit | R/W | Reset Value 


TIME OUT INT CLR [5] WO |1h0 Write "1" clear slave mode timeout 

MRIS moo VAR fren 

RX OVF INT CLR [4] WO | 1’hO Write “1” clear | Rx overrun reg 

eem m ro i 
i 


[Reewd a |RO (mo — - 

Write "1" clear Tx fifo full interrupt 
Write "1" clear Rx fifo empty interrupt 
[eewd —— — [B| [o |t | —— — — — S 
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6.23.5.2.9 IIS_INT_RAW_STS 


Description: IIS interrupt raw status 


SC9830A Device Specification 


Ten [sco 2 [2 [or 25 [25 | s 2 [2 s [3 | s [ TR 


Reserved 


Type Reserved 


E 


EX. SSD 
L3 —. — à KS KKK 


RXF. FULL RAW STS 


[RXOVERAWSTS  [H| [RO [THO | Rew Re overrun reg interupt | 
Px Fro emery W — [Bi [Ro [tm [Tx empty wor deou) — 
[XF FULL RAW STS t [Ro [tho | Raw Tx fifo full interupt — 
[RXFLEMPTY RAW STS |n] [RO [im | Raw r fio empyintemupt | 
[RX FFO FUL A [fo [Ro re [Pe tul ror debu | 


fifo data byte is less than the tx 
empty watermark value. Auto 
cleared when the condition 
disappears. 

Raw rxf_full interrupt.This bit is 
set when the number of rx fifo 
data byte is larger than the rx 
full watermark value. Auto 
cleared when the condition 
disappears. 

Raw slave mode time out 
interrupt 
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6.23.5.2.10 IIS INT MASK STS 


Description: IIS interrupt mask status 


Lm [spo [2 [25 [2r 2s [os [ 2s s [2 [0 |  [ TR 


Reserved 


Type Reserved 


B 


Pipe Ta s [9 DR e Le 8] 
L3 — à— à^/. O 0 O C To | : Ee 


Field Name R/W Reset Description 

Value 
TXF EMPTY MASK STS [7] 1'hO Txf empty interrupt mask 
RXF FULL MASK STS [6] 1'hO Rxf_full interrupt mask 
TIME_OUT_MASK_STS [5] 1'hO Slave mode time out 
RX OVF MASK STS [4] 1'hO Rx overrun reg interrupt 


mem CT [m [e m — 


TX FIFO FULL MASK STS 1'hO DL— . fifo full interrupt mask 
RX FIFO EMPTY MASK STS Rx fifo empty interrupt 
i mēs 


[Rsewd Jo Ro HO 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 624 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[PB SPREADTRUM SC9830A Device Specification 


6.23.5.2.11 IIS STS1 
Description: IIS RX FIFO write address and read address 


Lm [spo [2 [2 [2 25 [2 | s s [2 5 [0 | [s [7 | v] 
Piem RA] 


Reserved 


Type 


[Fista Name [Bt [RW [Reset Value [Description —  — 
[XF wa abon |128 — [Ro — sno . |RX*iOwreaddess — | 
fResened — (2 — [Ro — 9 — |] — 
[FXF RD ADDR wo — [Ro sno [FX FIFO read address — | 


6.23.5.2.12 IIS STS2 


Description: IIS status register 


Lm [spo 2 [2 [2 s [5 [2 [2 [ 2 s [5 | [s [ 7 | v] 


Reserved 


| Type | 


Feia Name [BR — [RW [Reset Value | Description — 
sarek — na [Ro — rw [us ROK. fordebug — 
misse — [m] T — [ne — ie SCK ordeu — 
soo — [mo Ro [te [us Dotore - 
hisp — — [m [RO | tx [IS Di fordebug — 
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TXF REALEMPTY 1'h1 TX FIFO is real empty. TX 
a 1 ITE 
TXF_REALFULL TX FIFO is real full.(not 
relates to register 
unida ^ 
RXF_REALEMPTY RX FIFO is pem ETT RX 
e A AJ 1 
RXF_REALFULL RX FIFO is real full.(not 
relates to register 


TXF_EMPTY This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
watermark value. Auto 
cleared when the condition 
disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte 
is larger than the TX full 
watermark value. Auto 
cleared when the condition 
disappears. 

RXF_EMPTY This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_FULL This bit is set when the 
number of RX FIFO data byte 
is larger than the RX full 
watermark value. Auto 
cleared when the condition 
disappears. 
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6.23.5.2.13 IIS_STS3 
Description: IIS status register 


Fm [spo 2 [2 [2r 2s [2s | s [2 [ 2 5 [5 | [s [7 | v9] 
Dum | RA] 


Reserved 


K T 
L3 J] 
| B [15 | 14 | 3 | iz ] t | 9 9 j a j| vz j ej oj a|3|2,1jo0 
Con ON 


LRCKCNT 


Type 


SG Ó MEN 
L'JERENERERERENERKRENERERERZUKDKNKE 
[Field Name [Bit [RW [Reset Value [Deseipion —  —  — 


LRCKCNT [15:0] 16'h0 Number of clk iis cycle per SCK cycle or 
LRCK cycle , depends on ctl1[12]. 


6.23.5.2.14 IIS DSPWAIT 


Description: This register is used for DSP control 


Control register(Reset 0x0000 0001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
[Name PN 


Reserved 


IS_ 
TX_DATA_S RX_DATA_S | DMA | DMA 
Reserved IIS_DSPWAIT 


| Type | 


IIS BUS MODE | [10] R/W 1'hO 0:iis use 32bit APB bus, 
1:iis use 16bit APB bus 


TX_DATA_SWT | [9:8] R/W 2'hO TX FIFO write data endian for : 
0: = wdata[31:0] (APB wdata) 
1: -(wdata[7 :0], wdata[1 5:8], 
wdata[23:16], wdata[31:24]} (APB wdata) 
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2: = {wdata[15:0],wdata[31:16]} (ABP 
wdata) 


RX_DATA_SWT | [7:6] R/W 2’hO RX FIFO read data endian for APB 
rdata : 
0: = rdata[31:0] (FIFO read data) 
1: =rdata[7:0], rdata[15:8], rdata[23:16], 
rdata[31:24]) 
2: = (rdata[15:0],rdata[31:16]) 


TX_DMA_SEL [5] R/W 1'hO TX DMA request type select: 
0: request auto clear or by ack feed back 
from DMA 
1: request clear only by ack feed back 
from DMA 

RX DMA SEL | [4] RAN 1'hO RX DMA request type select: 
0: request auto clear or by ack feed back 
from DMA 
1: request clear only by ack feed back 
from DMA 


IIS DSPWAIT | [3:0] This register is used for DSP control 


6.23.5.2.15 IIS CTLA 
Description: IIS TX FIFO full/empty watermark register 


Cer [sro [2 [o [2 [2 [25 [2 [5 [e [e [o | e [e [7 [ - 


Reserved 


TXF EMPTY THLD | [12:8] R/W 5’h8 TX FIFO data empty 
threshold 


E 
TXF FULL THLD | [4:0] TX FIFO data full threshold 
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6.23.5.2.16 IIS_STS4 
Description: IIS TXF FIFO write address and read address 


Lm [sco [2 [2s [2 25 [25 [ s [s [ 2 5 [8 | 9 [s [7 | v] 
Piem RA] 


Reserved 


RNESEREREGEREIERERESERERERENERENKE 


Type 


Feia Name [Bi [RW [Reset Value [Description — 
[XF WR ADDA [as — [Ro feno  . EET — | 
[memes — [Us Ro — [99 — | — 
[XF RD ADDR (80 — Ro [eno  — [TKFOreadadess — | 


6.23.5.2.17 IIS CTL5 


Description: IIS slave dummy bit mode control register 


Lm [sco [2 [2 [ 2 25 [5 [ 2 [5 [2 [8 | [8 [7 | v] 


Reserved 
Type 


(KE SO EE] 
Reset C] 
| Bt (1s 14 2 | 2 | t | 0 j 9 | 8 | 7 | 6 | 5 | a |3 |2 | 1.0 


[ge ae [ee | ee ee [se ee] ee] 
E K: «| 
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Field Name R/W | Reset | Description 
Value 


Reni — — ferm [RO zw - 


E CLK DVDR CL ka ial ge ~ used for debug. 


S CUCEVOR MD For only IIS master mode, this bit is used to 
1 select output serial clock mode. 


0: iis sck is integrally divided from cIk iis. 
Refer to IIS. CLKD for detailed. 

1:iis sck is fractionally divided from ci iis. 

iis sck = 1/2 * clk iis/ (IIS CLKD + 1) 

iis sck * (IIS CLKM / IIS CLKN) = target 
sample rate * channel number * channel length 


Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only 
average is target sample rate. 
Note2: if IIS CLK DVDR MD1 is 1, 
IIS CLK DVDR MDO must be 0. 
Notes: IIS CLKM must be not more than 
IIS CLKN. 
Note4: Compared with MDO, the advantage of 
MD1 is that iis sck is fixed, but the 
disadvantage is that the jitter of sample rate is 
higher. MDO is preferred normally except 
system needs fixed iis sck. 
IIS CLK DVDR MD For IIS/PCM master mode, this bit is used to 
0 select output serial clock mode. 


0: iis sck is integrally divided from cIk iis. 
Refer to IIS. CLKD for detailed. 

1:iis sck is fractionally divided from cIk iis. 
target iis sck = 1/2 * clk iis * (IIS CLKM / 
IIS. CLKN) 

target iis sck = sample rate * channel number * 
channel length 


Note1: the actual frequency of iis sck is 
variable, and only average is target frequency. 
Because of this variability, the iis Irck 
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frequency is also variable, and only average is 
target sample rate. 

Notez: if IIS_CLK_DVDR_MD0 is 1, 
IIS_CLK_DVDR_MD1 must be 0. 

Note3: IIS_CLKM must be not more than 
IIS_CLKN. 


IIS_SCK_AON [3] iis sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 
1: serial clock is always-on 


IIS SCK DUMMY M | [1] RAW | 1'hO Dummy mode for IIS compatible mode 
ODEO 

IIS SCK DUMMY M Rid Dummy mode for IIS justified mode 
ODEO 


6.23.5.2.18 IIS CLKML 
Description: Fraction clock divider: M[15:0] 


0x0050 Fraction clock divider: M[15:0] (Reset 0x0000 0000) IIS CLKML 


| Bit_| si | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 


Reserved 


Type 


(«asas m 
| Reset C] 
ceg epe e at | e ECL EC a a a LEO 
m 


IIS CLKML 


Type 


Field Name Type | Reset | Description 
Value 
IIS_CLKML [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider M 
(M[15:0]) 


6.23.5.2.19 IIS CLKMH 
Description: Fraction clock divider: M[21:16] 
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Ten [x] [2 [2 [2r 2s [25 | 2s [3 | 2 [ [5 | 9 [58 |  [ 6] 
[iene [DD Dn De 


Reserved 


Reserved IIS_CLKMH 


R/W 


Field Name Type | Reset | Description 
Value 
IIS CLKMH | [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.23.5.2.20 IIS CLKNL 
Description: Fraction clock divider: N[15:0] 


Fraction clock divider: N[15:0] (Reset 0x0000_0000) 
| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L3 c2c1»05 


Reserved 
E | 
| Reset | 5) Aa A E J jc qs] 
Maracas D ER eee 


IIS. CLKNL 


Type RW 


Field Name Type | Reset | Description 
Value 
IIS_CLKNL [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider N 
(N[15:0]) 
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6.23.5.2.21 IIS CLKNH 
Description: Fraction clock divider: N[21:16] 


Lm [spo [2 [2 [2r 2s [2s | 2s [3 | 2 [ 1 [8 | 9 [8 | [ 6] 


Reserved 


Type 


(IEC AES] 
Peset J] 
| Bt [15 14 3 | rz j t | vo j 9 |e | 7 j| e ej a|s|2,1jo 


Reserved IIS. CLKNH 


UR 1 | 1 1 ] RW 


Field Name Type | Reset | Description 
Value 
IIS_CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


6.23.6 Application Notes 


6.23.6.1 IIS Program examples 


1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control 
register: 


iis clkd = 3270000 000a 
iis ctl = 32'h0000 08d1 
iis ctl = 32'h0000 0f11 
iis ctl2 = 32'h0000 0000 


2. IIS format, master , 8 bits per-channel, LRCK high for left,Program control register: 
iis clkd = 3270000 000a 
iis ctl = 32'h0000 Odc1 
iis ctl = 32'h0000 Of11 
iis ctl2 = 32'h0000 0000 


3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising 
edge, Program control register 
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6.23.6.2 


V.0.2 


iis clkd = 32'0000_000a 
iis_ctlO = 32'h0000 0ad1 
iis ctl = 32’h0000_0f11 

iis ctl2 = 32'h0000 0000 


. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , 


Program control register: 
iis clkd = 3270000 000a 
iis ctlO = 32'h0000 0ed1 
iis ctl = 32'h0000 3f11 
iis ctl2 = 32'h0000 7800 


. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control 


register: 

iis ctl = 32'h0000 08c9 
iis ctl = 32'h0000 3f22 
iis ctl2 = 32'h0000 0000 


PCM program examples 


Setting IIS CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, 


Program control register: 
iis clkd = 3270000. 000a 
iis ctlO = 32'h0000. 80c1 
iis ctl = 32'h0000 0Of11 
iis ctl2 = 32'h0000 0001 


. Short Frame format, master, 8 bits per-channel, 


iis clkd = 3270000 000a 
iis ctl = 32'h0000 81c1 
iis ctl = 32'h0000 0Of11 
iis ctl2 = 32'h0000 0001 
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6.23.6.3 


V.0.2 


3. Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm cyc-1, slot0 is 
occupied 
iis clkd = 3270000 000a 
iis ctlO = 32'h0000 80c1 
iis ctl = 32'h0000 0Of11 
iis ctl2 = 32'h0000 0409 


4. Muti-cycle format, master, 8 bits per-channel, pcm cyc-2, slotO and sloti are 
occupied 
iis clkd = 3270000 000a 
iis ctl = 32'h0000 80c1 
iis ctl = 32'h0000 0f11 
iis ctl2 = 32'h0000 0013 


5. Long frame format, slave, 16 bits per-channel, enable clock count, 
iis ctl = 32'h0000 80c9 
iis ctl = 32'h0000 3f11 
iis ctl2 = 32'h0000 0001 


6. Short frame format , slave, 16 bits per-channel, enable clock count, 
iis ctlO = 320000 81cd 
iis ctl = 32'h0000. 3a1 
iis ctl2 = 32'h0000 0001 


Clock dividing modes 


In master mode, the IIS serial clock iis sck is sent from the IIS module, and this clock 
is divided from clk iis. IIS module provides three modes for clock dividing. 


1. Integer clock dividing mode 

» Both IIS and PCM master support this mode. 
This mode can be used only if iis sck is integrally divided from clk iis. 
Mode enable: IIS CLK DVDR MDO = 0 and IIS CLK_DVDR_MD1 = 0 
Only IIS CLKD is used for dividing; IIS_CLKM and IIS CLKN are DON'T CARE. 
IIS CLKD = (clk iis / (2 * iis sck)) - 1; iis sck = sample rate * channel number * 
channel length 


VON ON Y 
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For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 
1.536MHz, IIS_CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


2. Fraction clock dividing mode0 


> 
> 


Both IIS and PCM master support this mode. 

In this mode, the actual frequency of iis_sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and 
only average is target sample rate. 

Mode enable: IIS CLK DVDR MDO = 1 and IIS CLK DVDR MD1- 0 

IIS. CLKM and CLKN are used for dividing; but IIS. CLKD is DON'T CARE. 

IIS CLKM / IIS CLKN = 2 * (targetiis sck) / clk iis; (target iis sck) = sample rate * 
channel number * channel length 

IIS. CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 

IIS. CLKN = clk iis (Hz) / 100 

For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length, IIS CLKM = 2 * 44100 * 2* 16/ 
100 = 28224, IIS. CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing mode1 


» 
» 


VON ON Y 


Only IIS master supports this mode. 


In this mode, the frequency of iis sck is fixed. But the actual sample rate is 
variable, and only average is target sample rate. 


Compared with MDO, the advantage of MD1 is that iis. sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 


Mode enable: IIS CLK DVDR MDO = 0 and IIS CLK_DVDR_MD1 = 1 
IIS_CLKM, CLKN and CLKD are used for dividing. 

IIS. CLKD = (clk iis / (2 * iis sck)) — 1 

IIS CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; IIS CLKM must be not more than IIS CLKN. 

IIS CLKM = 2 * (IIS CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 

IIS. CLKN = clk iis / 100 

The iis sck (or IIS CLKD) should be decided by software. iis sck must be not 
lower than ((target sample rate) * channel number * channel length). And iis sck 
should be not too high for timing issue. Usually iis sck is a little bit higher than 
((target sample rate) * channel number * channel length). 
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6.24 


6.24.1 


V.0.2 


> 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis_sck as 
153.6M / (2 * (44 + 1)) = 1.706667MHz because ((target sample rate) * channel 
number * channel length) = 1.4112MHz and 1.706667MHz is a little bit higher than 
1.4112MHz. IIS CLKD = 44, IIS CLKM = 2 * (44 + 1) * 44100* 2* 16/ 100 = 
1270080, IIS. CLKN = 153600000 / 100 = 1536000. 


4. Some guidelines for clock dividing modes 


» 


Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 

If iis sck cannot be integrally divided from clk iis, we choose fraction clock 
dividing modes. If system needs fixed serial clock frequency, mode is chosen. 
Otherwise mode0 is preferred for small sample rate jitter. 

IIS master supports both mode0 and mode1, and PCM master supports only 
modeo. 

The frequency options of clk_iis depend on different chips. But 153.6MHz is 
always preferred because this frequency can be divided integrally to support 48K, 
24K, 12K, 32K, 16K and 8K sample rate. 


I2C Interface 


Base Addr Range Addr Map Description 
0x7050_0000 ~ 0x705F_FFFF AP I2C0 
0x7060 0000 ~ 0x706F FFFF AP I2C1 


Overview 

I2C: Inter-Integrated Circuit 

2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 
The interface defines 3 transmission speeds: 


Standard mode: 100 Kbps 
Fast mode: 400 Kbps 
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6.24.2 


6.24.3 
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e High-speed mode: 3.5 Mbps 


Features 

I2C features list 

Software programmable clock frequency 

Software programmable acknowledge bit 

Interrupt driven data-transfers 

Start/Stop/Repeated Start/Acknowledge generation 

Supports Clock Stretching/Wait state generation 

Single Master Operation 

8 word buffer mode support 

normal ,fast and High-speed modes are supported in this design 


Software programmable duty ratio of clock frequency are supported in this design 


Signal Description 

The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) 
for data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. Both lines must be pulled-up to VCC by external resistors. The 
tri-state buffers for the SCL and SDA lines have to be added at a higher hierarchical 
level. 


Connections should be made according to the following figure: 


scl in 
SCL 
scl out 
SDA 
sda_out 
Figure 6-67 12C PAD connection 
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6.24.4 Function Description 


APB 


scl_in 


sda_in 


"T I2C module INT 


sda_out 


Figure 6-68 12C system diagram 


6.24.4.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. The logic AND function is exercised on both lines with external 
pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it 
starts generating a clock as soon as it is enabled. The user should program this 
register to the desired value before starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. 
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the 
MSB being transmitted first. There is an acknowledge bit following each transferred 
byte. Each bit is sampled during the high period of SCL; therefore the SDA line may 
be changed only during the low period of SCL and must be held stable during the high 
period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


6.24.4. Wire Serial Protocol 
Normally, a standard communication consists of four parts: 


START signal generation 


@ Slave address transfer 
e Data transfer 
@ STOP signal generation 
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clock line held low while 
interrupts are serviced 
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repeated "START repes ated START 
ondition ondition 


Figure 6-69 Data transfer on the I2C-bus 


1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and 
SDA lines are high), a master can initiate a transfer by sending a START signal. A 
START signal is defined as a high-to-low transition of SDA while SCL is high. The 
START signal denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The 
master uses this method to communicate with another slave or the same slave in a 
different transfer direction (e.g. writing to device to reading from device) without 
releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command 
Register is set and the read or write bits are set. Depending on the current status of 
the SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is 
the slave address. This is a seven-bit calling address followed by a RW bit. The RW 
bit signals the slave data transfer direction. No two slaves in the system can have the 
same address. Only the slave with an address that matches the one transmitted by 
the master will respond by returning an acknowledge bit by pulling the SDA low at the 
9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the 
slave devices address in the Zws command register and set the write bit. The 
controller will then transfer the slave address on the bus. 
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3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a 
byte-by-byte basis in the direction specified by the RW bit sent by the master. Each 
transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals a No Acknowledge (NACK), the master can generate a STOP signal to 
abort the data transfer or generate a repeated START signal and start a new transfer 
Cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws_command register 
and set the write bit. For reading data from a slave, set the read bit. When the transfer 
is done, an interrupt is generated to MCU. The 2ws command bit 8 to bit 15 contains 
valid data. The user may issue a new write or read command at this time. 


3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.24.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported 
since slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts 
counting its SCL low period when the current master drives SCL low. Once a device's 
clock has gone low, it holds the SCL line low until the clock high state is reached. 
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start counting 
wait HIGH period 


CLK 
1 
- counter 
CLK AM reset 
9 
SCL 


Figure 6-70 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the 
transfer bit rate. After the master has driven SCL low the slave can drive SCL low for 
the required period and then release it. If the slave’s SCL low period is greater than 
the master’s SCL low period, the resulting SCL bus signal low period is stretched, thus 
inserting wait-states. 


6.24.4.4 Timing Prameters 


SDA 


SCL 


Figure 6-71 12C timing diagram 


Parameter Description Standard mode 
- 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold une TREES 
HD;STA 
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Standard mode 


period, the first clock pulse 
is generated 


(LOW LOW period of the SCL 47 us 
clock 


Set-up time for a repeated 
SU — BTARTcondilion us 


tHD:DAT | Data hold time 3.45 us 


HIGH period of the SCL 
tHIGH pa on ee! 4.0 us 
clock 


Fall time of both SDA and 20 + 
tf 300 ns 300 ns 
VI SCL signals |o qme 0.1Cb E 
- i f TOP 
condition 
Bus free time between a 
BUF 4.7 1. 
Cb Gapacitive load for each 400 pF 400 pF 
bus line 


6.24.5 Control Registers 


6.24.5.1 Memory map 


chee Description 
Address : 
0x0000 | 2WS CONTROL 2 wire serial system control register 


0x0004 | 2WS COMMAND 2 wire serial system command register 
0x0008 | 2WS DIVIDORO 2 wire serial system dividor registerO 


0x000C | 2WS_DIVIDOR1 2 wire serial system dividor register1 
0x0010 | 2WS_RST 2 wire serial system reset register 


0x0014 | 2WS_CMD_ BUF 2 NUR serial system command buffer 
register 

0x0018 | 2WS CMD RUE CTRL 2 wire serial system command buffer 
control register 
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6.24.5.2 Register Descriptions 


6.24.5.2.1 2WS CONTROL 
Description: 2 wire serial system control register 


0x0000 2ws system control register (Reset 0Ox0000 0062) 2WS CONTROL 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 19 | 18 | 17 | 16 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


| [Bti4|RO [neno | Reseved | 


l2c dvd opt [13] R/W |1'bO | SCL frequency calculation modifies option. 
1: (freq i2c/4*freq scl )-0.5 = prescale ---r6p0 
0: (freq i2c/4*freq scl )- prescale 
---r3p0 
- Dividor= prescale -1 (no duty ratio) 
- Dividor + low_dividor = 2prescale -2 (duty 
ration) 


i2c_hight_opt [12] R/W | 1'b0 | Asynchronous bug modify option. 
NE one TT 
i2c_trim_opt [11] R/W | 1'bO Clock duty ratio modify option 
re IH DE T NN 
i2c out opt [10] R/W |1'bO | Output Modify Option. 
0: r4pO , 1 : r3pO. 


[Zs nea mcer [E | WO [100 [2wsnoackresponseitereprokarbit — | 
awe noack int status |18] [RO [YbO | 2ws no ack response interrupt status — | 
[Zs soa ine [I| (Ro (rot [SDAline signallevel — — 
Fa sd ime — [I [Ro [bt [SCLiine signalievel — —  — 
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6.24.5.2.2 _2WS COMMAND 


Description: 2 wire serial system command register 


Pen [spo [2 [2 [or 25 [os [22 [22 [2 [ [0 | e TR 
C DD 


Reserved 


Type 


int a 
2ws data star writ 


Field Name Type | Reset | Description 
Value 


[Bte (no [t6h0 
[15:8] 2ws data received or data need to be transmitted 


2ws_busy [7] 1'bO 2ws busy in exec commands, same with 
2ws ack 1'b1 2ws received acknowledge value, same with 
2WS CONTROL bit 1 


nte — ij [WO [Yo Jzwsimemumtoearbt ——————— 
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6.24.5.2.3 2WS_DIVIDORO 


Description: 2 wire serial system dividor registerO 


Pen [x] 2 [2 [or 2 [2 | s [2 a [29 | TR 


2ws low dividorO 


" 


se 
L-IENKENKENENENENENENEE  KENENEKRBENENEN 
[Bt [15 14 j 3 | iz | rj oj 9 je jv jejsoja|s3|2,1|o0 


2ws dividorO 


Type RW 


|Reset | o jo | |0 (a | 0 | 0 | c | o MM o | 0 ANN]. 


Field Name Type | Reset | Description 
m NO 


6.24.5.2.4 2WS_DIVIDOR1 


Description: 2 wire serial system dividor register1 


Ten [sp [2 [os |o [25 [25 | 22 a [o | 9 s [ 7 [ 56] 


Reserved 2ws low dividor1 


R/W 


Reserved 2ws dividor1 


Type āā Rw 


Field Name Type | Reset | Description 

AN Pee PMA 
[ fea [RO [ero [Reewd | 
Trsa iro [on [Reeva —— — 


Note: 
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Change the value of prescale register only when the w2s control[4] bit is cleared and 
no need clock duty ratio modify .Due to the structure of the 12C interface, the controller 
uses "4*SCL" clock internally. 


Example: PCLK = 26MHz, desired SCL = 100khz, 
prescale = 26MHz/(4*100khz) — 3 = 62 (dec) = 3e (hex) 


Reset value : 0x40 


6.24.5.2.5 — 2WS RST 


Description: 2 wire serial system reset register 


Per [sro po [2 [2 [25 [2s 2 [2 e [2 [o | e [e [ v [ se. 


Reserved 


Type 


| B | 15 | 14 13 | 12 m | v0 | 9 | 8 | 7 | 6 | 5 | 4 | 3 |2 51) 0| 
2ws 


Reserved 


rst 


Field Name Type | Reset | Description 
Value 


ptt] [RO [stno | Reserved | 


2ws_rst [0] R/W 1'bO Write with bit O set to1 1 will reset the 2ws module, it 
will reset 2WS_CMD_BUF and 2WS COMMAND 
registers, and flush command buffer. 


6.24.5.2.6  2WS CMD BUE 


Description: 2ws system command buffer register 


2ws system command buffer register (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


IS tse alee E noe CR ERATIS RR EI 


2ws cmd buf 
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Field Name Type | Reset | Description 
Value 


P8116] (RO | 3tho [Reserved S 


2ws_cmd_buf | [15:0] R/W 16'h0 | Write command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as 12C command register. 


6.24.5.2.7 2WS CMD BUF CTRL 
Description: 2 wire serial system command buffer control register 


2WS CMD BUF CTR 
0x0018 2ws command buffer control register (Reset 0x0000 0000) 


Cas = Pe ee eee eee eee 


Reserved 


Type 


2ws_ cmdbuf_rptr 2ws_ cmdbuf_wptr 2ws_st_cmdbuf Reserved ian_ 
h 


Field Name Type | Reset | Description 

NO Pe 
[ [mr |mo [tmo |Rsewd | 
ld a 
5 LN 


— Ü to exec the command in the command 
buffer 


2ws cmdbuf en |[0] [Rw |1b0 | Enable the command buffer mode 
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6.24.6 Application Notes 

List all data formats. Detail the programming flow for the module. For different speed mode, 
please pay attention to w2s_dividorO and w2s_dividor1 registers according to frequency of PCLK. 
For fast mode and high speed mode, command buffer mode is recommended. 


e Standard mode; a single master operation; a master-transmitter addressing a 
slave receiver with a 7-bit address; single common mode 


wes rst = 0x0000; // 
w2s dividorO = 0x0040; ll 
w2s dividor1 = 0x0000; J 
w2s control = 0x0018; J 2ws en = 1; 2ws ie = 1 
w2s Command = 0x9C25; // 1001110 0 00100101 
/ ADDRESS W S W lack 
w2s_command= 0xFE05; // 11111110 0000 0101 
U DATA 
w2s_command= OxFE15; // 11111110 0001 0101 
// DATA P 


@ Fast mode; a single master operation; combined format; 7-bit address; common 
buffer mode: a burst of 16 commands is written to the buffer 


wes rst = 0x0000; // 

w2s_dividorO = 0x0040; Il 

w2s dividor1 = 0x0000; I 

w2s_control = 0x0098; // noack_int_en=1; 2ws_en=1; 2ws_ie=1 

w2s_cmd_buf_ctrl = 0x0001; // 2ws_cmdbuf_en=1 

w2s_cmd_buf = 0x9C25; // write to command buffer, WR command 

w2s_cmd_buf =0x2005; // write to command buffer, WR command 

w2s_cmd_buf = 0x9D15; // write to command buffer, WR command 

w2s_cmd_buf = 0x001B; // write to command buffer, RD command 

w2s_cmd_buf = 0x9C25; // write to command buffer, WR command 

w2s_cmd_buf =0x2005; // write to command buffer, WR command 

w2s_cmd_buf =0x9D15; // write to command buffer, WR command 

w2s_cmd_buf = 0x001B; // write to command buffer, RD command 

w2s_cmd_buf = 0x9C25; // write to command buffer, WR command 

w2s_cmd_buf =0x2005; // write to command buffer, WR command 

w2s_cmd_buf =0x9D15; // write to command buffer, WR command 
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w2s_cmd_buf = 0x001B; // write to command buffer, RD command 
w2s_cmd_buf = 0x9C25; // write to command buffer, WR command 
w2s_cmd_buf =0x2005; // write to command buffer, WR command 
w2s_cmd_buf = 0x9D15; // write to command buffer, WR command 
w2s_cmd_buf = 0x001B; // write to command buffer, RD command 
w2s_cmd_buf_ctrl = 0x0003; // 2ws_cmdbuf_en=1; 2ws_cmdbuf_exec=1 


Get interrupt when all commands in command buffer are complete 


w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s_cmd_buf =0x2000; // read from command buffer, WR command 
w2s_cmd_buf = 0x9D00; // read from command buffer, WR command 
w2s_cmd_buf = 0xXX1B; // read from command buffer, RD command 
w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s_cmd_buf = 0x2000; // read from command buffer, WR command 
w2s_cmd_buf = 0x9D00; // read from command buffer, WR command 
w2s_cmd_buf = 0x001B; // read from command buffer, RD command 
w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s_cmd_buf =0x2000; // read from command buffer, WR command 
w2s_cmd_buf = 0x9D00; // read from command buffer, WR command 
w2s_cmd_buf = 0xXX1B; // read from command buffer, RD command 
w2s cmd buf = 0x9C00; // read from command buffer, WR command 
w2s cmd buf - 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0x9D00; // read from command buffer, WR command 
w2s cmd buf = 0xXX1B; // read from command buffer, RD command 


If all commands in command buffer are write commands, no need to read command 


buffer 

w2s cmd buf = 0x2005; // write to command buffer, WR command 

w2s cmd buf = 0x9D15; // write to command buffer, WR command 

w2s cmd buf = 0x001B; // write to command buffer, RD command 

w2s cmd buf Ctr = 0x0003; // 2ws_cmdbuf_en=1; 2ws_cmdbuf_exec=1 

w2s_cmd_buf =0x2000; // read from command buffer, WR command 
V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 650 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


w2s_cmd_buf = 0x9D00; // read from command buffer, WR command 


w2s_cmd_buf = 0xXX1B; // read from command buffer, RD command 


6.25 Keypad Interface 


6.25.1 


6.25.2 


V.0.2 


Base Addr Range Addr Map Description 
0x4025_0000 ~ 0x4025_FFFF Keypad (64KB) 


Overview 


Here Keypad means "keypad controller” which is one APB device in ARM system. The 
keypad controller scans the external “key matrix” whose maximum size is 8 rows x 8 
columns. It scans the “key matrix” row by row and checks the keys of the row one by 
one. There are at most four keys “pressed”. “released” status can be detected in the 
same time, which is the so called “multi-key detection”. On the other hand, one 
pressed key can generate multi interrupts periodically to software and this mode is 


named the “long key” mode. 


For the reason that the external “key matrix” is pure mechanical, if the geometric 
shape constituted by any three “pressed keys” is a “right-angled triangle “, the keypad 
controller will detect another "inductive pressed" key. For example, if key 1 (x1, y1), 
key 2 (x2, y2), key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected 
as the "pressed" key. The keypad controller will check the geometric shape constituted 
by the three "pressed keys" and if above condition is detected one "error" status will be 
reported to software, which should discard current error multi-keys combination. 


Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller 
will be disabled to save power and controller goes into the sleep mode. In the sleep 
mode controller will be sensitive to any change of the "key matrix". In other words, any 
key's press or release will wakes up the controller to scan the "key matrix". 


Features 

@ Support maximum 8 row x 8 column key matrix and size is programmable 
@ Support at most four keys detection under "multi-key" mode 

@ Support "long key" or "single key" mode for any pressed key 
e 


Support “right-angled triangle" geometric shape detection for the pressed keys 
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Support sleep mode to save power 
Support programmable "de-bounce" time for key's press and release 


Support programmable I/O polarity 


Support programmable scan speed 


6.25.3 Signal Description 


VDD PAD 
ER (Internal 
(Internal | : ^ ih N 
be vie aij i 
| L Keyout 0 x x Pd Z Z4 y x^ Z7 
> + Keyout 1 xy 2 vdd x z oe ze >” 
dl Keyout 2 X 2^ pd X Bi. Z za 224 Key 
Keypad Matrix 
Controller R Y Keyout 3 »4 xy xy xy xy xy x| x 
» Uu Keyout 4 r x x x z A x^ Z^ 
>| L Keyout 5 pd Dd E 71 Z e r^ 7 
>| Keyout 6 »4 xy xy y y+ x el em 
> Keyout 7 x^ x^ x4 PE »7 » »^ xe 
A sol gt] seul ge) 85 
= = 2 Eg 5 
S S S 
* * zo x = 


Figure 6-72 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix 
with pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For 
key matrix, the input is keyout 0 ~ keyout 7 and the output is the keyin 0 ~ keyin 7. 
Every keyout signal can be enabled or disabled. The keyout signal will be forced to be 
“low level” when it is enabled and only one keyout should be enabled at any time 
during scanning. 
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key pressed 


A Lo J 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ 


key released IRQ 


Figure 6-73 Single-key mode 
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Figure 6-74 Long-key mode 


keypad IRQ 


keyO pressed IRQ 


P released IRQ 
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keyO pressed status 
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debounce time debounce time 
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keypad IRQ 


key0 pressed IRQ/ key! pressed no key0 released av released IRO 


Figure 6-75 Multi-key mode 
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6.25.4 Function Description 


Key Value Assignment 
Logic 
APB 
read < 
KeyLogic 
1 
Array 
Scan KeyLogic 
APB Clock Logic 2 
Interface domain 
sync . 
d KeyLogic 
3 
Sleep-scan 
Control e 
APB . Keylogic 
: Logic 
write 4 
Column, in 
&Row.,. out Logic 
*————PCLK domain >< RTCCLK domain 


Figure 6-76 Keypad controller diagram 


6.25.5 Control Registers 


6.25.5.1 Memory map 


aires Description 

Address R 

0x0000 KPD_CTRL Keypad global control register 
0x0004 KPD_INT_EN Keypad INT enable register 


eae [fm T 
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me mm 
Address 


6.25.5.2 Register Descriptions 


6.25.5.2.1 KPD CTRL 


IBEREXEIEIESERERERERESERERERE EAE 


G G 


REEE CC EERE 


Tre GG 
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Field Name R/W | Default | Description 
Value 


| | ata 25) |RO | rm bO esed | 


[| [eq foo | — — — — ——] 


KPD COL4 EN [12] Enable bit for column 4 
KPD COL3 EN L Enable bit for column 3 
KPD_COL2_EN |[10] |R/W|1b0 | Enable bit for column 2 


KPD_COL1_EN 
KPD_COLO_EN 


ow 
[B] | RW | 
LN 
KPD LONG KEY _ P CN 
= EE 


KPD EN 


1'bO When set to 1, keypad can enter long key mode 
Kai 
'bO When set to 1, the keypad can enter sleep 
mode if there is no key press for a certain time. 
N The scan will stop until there has a press pulse. 
’bO Keypad global enable signal. Set to1 will make 
whole keypad work by generate the clk_en 
| signal to do scan and other process. 


Notice: port signal kpd_eb directly generates 
RTCLK clock gating. 
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6.25.5.2.2 KPD_INT_EN 
0x0004 Keypad interrupt enable 


| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 | t9 | T8 | t | 16 | 


Reserved 


Type 


I 
KE | 
| Bit | 15 ms | 12 m no | e 57 | 6 | s | a | s 2 [t1 )|o| 


N 


m Rr 
Value 
[emm [em 
ere] [mw erster 
acean on [ewe erstens 
Pera [mee erster eae 
bere vaļu [eno reprimere 
eem [m [eno erm 
mma [e [me erstens 
meer fu [meo rmn 
bear a [eno repente 
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KPD4_PRESS_INT_EN a |awļo | Keypad press interrupt enable for No.4 
KPD3_PRESS_INT_EN am |awļo | Keypad press interrupt enable for No.3 


KPD2_PRESS_INT_EN im |awļo | Keypad press interrupt enable for No.2 
KPD1_PRESS_INT_EN o |awļo | Keypad press interrupt enable for No.1 


6.25.5.2.3 KPD_INT_RAW_STATUS 


KPD_INT_RAW_STAT 
0x0008 Keypad interrupt raw status 


Car [oo ee es es ee ee ee 


Reserved 


Type 


[ANO SEC 
K ee 9]: ee eee 
| Bit [ts 14 | r3 | 2 | t | vo | 9 | 8 | v | e | s as 2 | 110 


E 90°72 [0 Lor [or G 


"ENS [om ae Pr 
Value 
[emm p fa 
IHH NN EN 
pene [mr [0 femme 
miram [me [o emere 
IZ a [r NN S OO 
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eh eh A 
SH H 
ema a [er o jene — 
perma [or o omnes — 


emer m [m e emm 
eese m [m e emma 
eese m [m e emet — 
euer m [m je — jnre 


6.25.5.2.4 KPD INT MASK STATUS 


KPD INT MASK STA 
0x000C Keypad interrupt mask 


Ca [a oe ea ee eee eee 


Reserved 


a: NOMEN 
L3 (0: 1:15 [119] 911 sd 1 8 1 9] 5 1.5 1.) 
a R jisi E aļoļojeļ 7 eseja (2 RR 


NT | NT | NT 
ese [a e fe e| eiee ie iee ee e e ee 
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Field Name R/W | Reset | Description 
Value 
RNNEEM::33 NE 


KPD4 MASK LONG KEY INT 


KPD3 MASK LONG KEY INT 


KPD2 MASK LONG KEY INT 


KPD1 MASK LONG KEY INT 


KPD4 MASK RELEA INT 


KPD3 MASK RELEA INT 


KPD2 MASK RELEA INT 


KPD1 MASK RELEA INT. EN 


KPD4 MASK PRESS INT 


KPD3 MASK PRESS INT 


KPD2 MASK PRESS INT 


KPD1 MASK PRESS INT 


No.4 keypad  long-key interrupt 
masked by long-key interrupt enable. 


No.3 keypad  long-key interrupt 
masked by long-key interrupt enable. 


No.2 keypad  long-key interrupt 
masked by long-key interrupt enable. 


No.1 keypad  long-key interrupt 
masked by long-key interrupt enable. 


No.4 keypad release interrupt 
masked by release interrupt enable. 


No.3 keypad release interrupt 
masked by release interrupt enable. 


No.2 keypad release interrupt 
masked by release interrupt enable. 


No.1 keypad release interrupt 
masked by release interrupt enable. 


No.4 keypad press interrupt masked 
by press interrupt enable. 


No.3 keypad press interrupt masked 
by press interrupt enable. 


No.2 keypad press interrupt masked 
by press interrupt enable. 


No.1 keypad press interrupt masked 
by press interrupt enable. 
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6.25.5.2.5 KPD INT CLR 
0x0010 Keypad interrupt clear 


| Bi [31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | t8 | (7 | 16- 


Reserved 


Type 


I 
KE | 
| Bit | 15 ms | 12 m | v0 | 9 | 8 57 | 6 | s | as 2 (oi 


LR LR 


Field Name R/W |Reset | Description 
Value 
SS RN 


KPD4 LONG KEY INT CLR Write 1 to this bit will clear the No.4 
key long-key interrupt raw status. 


KPD3 LONG KEY INT CLR Write 1 to this bit will clear the No.3 
key long-key interrupt raw status. 


KPD2 LONG KEY INT CLR Write 1 to this bit will clear the No.2 
key long-key interrupt raw status. 


KPD1 LONG KEY INT CLR Write 1 to this bit will clear the No.1 
key long-key interrupt raw status. 


KPD4 RELEA INT CLR Write 1 to this bit will clear the No.4 
key release interrupt raw status. 
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KPD3_RELEA_INT_CLR Write 1 to this bit will clear the No.3 
key release interrupt raw status. 


KPD2_RELEA_INT_CLR Write 1 to this bit will clear the No.2 
key release interrupt raw status. 


KPD1_RELEA_INT_CLR Write 1 to this bit will clear the No.1 
key release interrupt raw status. 


KPD4 PRESS INT CLR Write 1 to this bit will clear the No.4 
key press interrupt raw status. 


KPD3 PRESS INT CLR Write 1 to this bit will clear the No.3 
key press interrupt raw status. 


KPD2 PRESS INT CLR Write 1 to this bit will clear the No.2 
key press interrupt raw status. 


KPD1 PRESS INT CLR Write 1 to this bit will clear the No.1 
key press interrupt raw status. 


6.25.5.2.6 KPD POLARITY 


Register description (Reset value) 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


[i g da eae 
K CN CN UC CH UON ICON UU, UN UR ERI RSEN IT 
ECRIRE TEC IER EG ESI DR SRI LE RE 


KPD COLUMN POLARITY KPD ROW POLARITY 


Type 


| need EOS eei acd Ro cR SE ERE n RS ee 


Field Name — |Bit |Rw_ | Reset Value 


KPD COLUMN | [15:8] R/W 8'hFF Column input xor with this 
POLARITY value to generate the internal 
column input. This register is 
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used to control the column 
input polarity. 


KPD_ROW_ : Internal row output xor with 


POLARITY this value to generate row 
output. This register is used to 
control the row output polarity. 


6.25.5.2.7 KPD_DEBOUNCE_CNT 


KPD_DEBOUNCE_CN 
0x001C Key press and release de-bounce time control register 


, 
| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | 16 


Reserved 


Type 


| 
KS HH [5] p»]pop»ogpspe]psqps] eT] 
re T TTT L AEA 
[Name | — 0 1 — KPDADEBOUNGE CNT — 


KPD_DEBOUNCE_CNT 
Type RW 


[peer| o |o [o o  o[ojo NM MEME o co (oj ogjojoj[o 


Field Name R/W Reset Description 
Value 


— — mus (Ro — ]e  — Rem — — — | 


KPD DEBOUNCE CNT (Ayo RW 16'h0080 | Counter for de-bounce time 
lt is the function of scan 
array size and clock divider 
number. 

Default value: 165ms when 

clk_divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array_size 
/(32.768/(clk_div_nu 
m+1)) 
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6.25.5.2.8 KPD_LONG_KEY_CNT 


Per [soo [25 [2 [25 | s [2 [5 [ 2 [5 TS | v | e [ v [ 6. 


Reserved 


Type 


| 
KE | 
EI EOS Go 04 [SOIRS IIR EE EEE KL) 


KPD_LONG_KEY_CNT 


Field Name R/W | Reset Description 
Value 


[sey (Ro [o  — [Reewd SS 


KPD LONG KEY ONT | [15:0] R/W | 16'h0400 Counter for long key time 
It is the function of scan array size and 
clock divider number. 
Default value: 1.34s when clk divider is 
0 and 42 keys are enable(7*6 array) 
The calculation method is: 
y(ms)- (x +1) ii array_size 

/(32.768/(clk div num+1)) 


6.25.5.2.9 KPD SLEEP CNT 


| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


UN — | ] 2 |^ | Rw 


o o 
L3 .— KES 
Cer fae (Cia K far fao e RIE Es R HRS 
Co 
[Ree | s jo jojojojojojojojojojojoyj»oj|»j|» 
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[Field Name [en [nw [Reset Value | Description — | 


KPD_SLEEP_CNT | [22:0] R/W 23'h080000 | Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Y(ms)=(x+1)/32.768 


6.25.5.2.10 KPD_CLK_DIVIDE_CNT 


- M . : . KPD CLK DIVIDE C 
0x0028 Keypad scan clock divider coefficients configuration register. 


NT 
| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 KA 16 


Reserved 


Type 


I 
L3 (0: 195151519] 9 1 9 T 91.8 15 1.8 L5]. 1L] 
| Bt [15 | 14 | t | rz ] t | vo j 9 | a | v jo} oj a|3|2,1jo0 


Reserved KPD CLK DIVIDE CNT 


We | 1 0 0m 5 | pw 


Field Name R/W Reset Description 
Value 


KPD_CLK_DIVIDE_CNT | [7:0] R/W CIk divider[7:0], divide 
RTCLK (32.768 kHz) used 
for keypad. Can slow down 
keypad's work speed. 

The RTCLK will be divided 
(cnt + 1) times 
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6.25.5.2.11 KPD_KEY_STATUS 


= poele a a/e] laa alaja ere 


KPD4_ROW_CN rr KPD4_COL_CN | _K | KPD3_ROW_CN 99 Rū KPD3_COL_CN 
Res 
KPD2_ROW_CN KPD2_COL_CN | _K | KPD1_ROW_CN KPD1_COL_CN 
erve 
T T T = T 
d 


Tn BGLM LE 
[Reset | o — | ^ EM BNS 


m CSP me r 
Value 
peace Tom [po qemmememm 
eorr [em [um peterem 
fa f [| oe 
Fee eon [mm peterem m 
mess fe [e p qenmemmm 
meer fema mer emere 
[dm Je dmm 
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peaa a p per prre 
pess [m [ee [enmt 
Weser I [em [enm 
[m [e em 
essc [rem fr [em [etre 


KPD1 KEY STS m jr jo | No.1 key is pressed status. 
KPD1 ROW CNT [6:4] I 3'b111 No.1 key row coordinate 


KPD FOUR KEY CROSS | [3] Set to 1 indicates that when 4 keys are 
all pressed, these keys can be 
constructed into right-angled coordinate 

KPD1 COL CNT [2:0] n 3'b111 No.1 key column coordinate 


6.25.5.2.12 KPD_SLEEP_STATUS 


KPD_SLEEP_STATU 
0x0030 Keypad sleep status register 


Ca [a oe ee Pe ee ee eo ee 


Reserved 


{= 


| Type | 
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[Field Name — [Bt [ew [Reset Value |Description — | 


| emo fe T 


KPD_SLEEP_STS | [0] Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


6.25.5.2.13 KPD DEBUG STATUS) 


KPD DEBUG STATU 
0x0034 Keypad debug status1 register 


ECNENEXEJEJEIEJEJERERESERERERE SEES 


Reserved 


KPD ROW CN 
Reserved KPD COL ONT Reserved 


| Type | 


Field Name — |Bit — |R/W | Reset Value 


o cem Je [em T 
Wes [ren [a [om [omen ame 
[dm Re C LL 
escas [ea [e [om [ome 
— epe mm 
malu e CNN 7-77 — 
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6.25.5.2.14 KPD DEBUG STATUS2 


KPD DEBUG STATU 
0x0038 Keypad debug status2 register 


ECNENEXEJEJEIEJEJEREIESERERERE SEES 


KPD KEYA STATE KPD_KEY3_STATE 


| Type | 


S BRES So 


Field Name — |Bit — |RW__| Reset Value 


Kpd key4 [28:24] 5'b00001 Key state 4 FSM's state 
state The same as above 


Kpd key3 [20:16] 5'b00001 Key state 3 FSM's state 
state The same as above 


Kpd key2 [12:8] 5'b00001 Key state 2 FSM's state 
state The same as above 


[Cp Re m 


Kpd key1 - [4:0] 5'b00001 Key state 1 FSM's state 

state 00001: release state 
00010: press de-bounce state 
00100: press state 
01000: release de-bounce state 
10000: release busy state 
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6.25.6 Application Notes 


6.25.7 Clock enable 


There are two clock inputs for keypad controller: clk rtc and APB PCLK. Before 
enable keypad controller to work these two clocks should be enabled. Please refer 
to the 0x402e 0000 register (GENO in APB global register) 


[1] RTC KPD EB Clock rtc enable for keypad 
0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


[8] KPD EB Keypad access enable 
0: The peripheral clock (PCLK) of keypad controller will 
be off so its control registers cannot be accessed by 
MCU. 
1: MCU can read or write keypad control registers. 


6.25.8 KPD configuration 


Please assure the right “keypad matrix size”, “row in/out polarity”, “key de-bounce 
time", and “int enables". 


» a 


Also set the keypad controller works under the "sleep mode” by enable the 
“KPD_CTRL’ register bit[0] can save power. 


6.26 PWM 


Base Addr Range Addr Map Description 
0x4026_0000 = 0x4026_FFFF PMW (64KB) 


6.26.1 Overview 


The PWM can output 0%-100% duration waves for kinds of applications. 


6.26.2 Features 
@ Support clock pre-scaling, from 1 to 256; 


@ Support configurable duty ratio, it can cover 0%~100%; 


6.26.3 Function Description 
A PWM functional block diagram is shown below. 
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— CLK mi Div m> Duty/Mod |— —J» Tone PWM QUT > 


APB 


m lies atm 


Regs 


Figure 6-77 PWM Block Diagram 


A PWM timing diagram is shown below. 


CLK mE 
Prescaled 
GEK ei Pe de TH pep ees cop oe e e n o es 1 L n. S Wh SEEN 
PWM 
» Duty eS 
| | 
| 
Mod 
k ° > 


l Duty Ratio = Duty/Mod 


Prescaled | 
CLK J LJ LU LJ L L TTT IT TTT LU L L LTL 
Tone 
CLK JL JL JL 1L. JL jam |] [| fe (La 
T CLK Ūū, P 0 T 
one one attern one 
(32bits) , 
PWM 
Tone 
PWM OUT 


Figure 6-78 PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, 
then output period To is Tek * (P+1) * (M+1), and active output period Tact is Teik * 
(P+1) * D, and duty ratio is D/(M+1). 
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6.26.4 Control Registers 


6.26.4.1 Memory map 


šu Description 
Address P 
0x0000 PWMx_PRESCALE PWMx prescale 


0x0008 PWMx_DIV PWMXx tone divider 
0x000C PWMx PAT LOW PWMX pattern low bits 
0x0010 PWMx PAT HIGH PWMX pattern high bits 


6.26.4.2 Register Descriptions 


6.26.4.2.1 PWMx PRESCALE 


Description: PWM prescale coefficient for work clock. 
0x0000 PWMx prescale coefficient PWMx PRESCALE 


a —— — 


| Type | 


Field Name Type | Reset | Description 
Value 
PWMx_BUSY [15] 1'hO PWM status 
0- idle; 
1- busy. 


|.  |[H49] (RO |6h0 'Resmed —— | 


PWMx EN R/W | 1'hO PWMx enable 
0: disable; 
1: enable. 


PWMx PRESCALE | [7:0] PWMx prescale coefficient. 
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6.26.4.2.2 PWMx_CNT 
Description: PWM counter. 


TEST rea ea L ESMS 


PWMx_DUTY PWMx_MOD 


Type w 


Field Name Type | Reset | Description 
pene ONS 


6.26.4.2.3 PWMXx DIVY 
Description: PWM tone divider. 


s TTT [TTS TSTS TSTST TTT 
C m 


PWMx_DIV 


L'INNERENERERERRKRERKRENERENERKENENKE 


Field Name Type | Reset | Description 
Value 


PWMx DIV [15:0] 16'h0 | PWMx tone divider. 


6.26.4.2.4 PWMx PAT LOW 
Description: PWM pattern low part. 


œ TS TS nS TSTST TSTST TSTS TTS 
CH MAR 00] 


PWMx PAT LOW 


Type RW 


Field Name Type | Reset | Description 
Value 


PWMx_PAT_LOW | [15:0] 16'h0 | PWMx pattern low part. 
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6.26.4.2.5 — PWMx PAT HIGH 
Description: PWM pattern high part. 


Cm [speje[e[vn]o[sTs T7 Ts T5 T1312 e 
Due] T 


PWMx PAT HIGH 


Type RW 


Field Name Type | Reset | Description 
Value 


PWMx_PAT_HIGH | [15:0] 16'h0 | PWMx pattern high part. 


6.27  GPIO 


Base Addr Range Addr Map Description 


0x4028 0000 - 0x4028 FFFF GPIO (64KB) 
0x4003 8180-0x4003 81FF Analog GPIO 


For GPIOO~GP10255 (16 gpios for one address): 


GPIOO - GPIO15 0x4028 0000 
GPIO16 ~ 0x4028 0080 
GPIO31 

GPIO32 ~ 0x4028_0100 
GPIO47 

GPIOA8 - 0x4028 0180 
GPIO63 

GPIO64 ~ 0x4028 0200 
GPIO79 

GPIO80 - 0x4028_0280 
GPIO95 

GPIO96 ~ 0x4028_0300 
GPIO111 

GPIO112 - 0x4028_0380 
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GPIO127 
GPIO128 ~ 0x4028 0400 
GPIO143 
GP10144 ~ 0x4028 0480 
GPIO159 
GPIO160 ~ 0x4028_0500 
GPIO175 
GPIO176 ~ 0x4028 0580 
GPIO191 
GPIO192 ~ 0x4028 0600 
GPIO207 
GPIO208 - 0x4028 0680 
GPIO223 
GPIO224 ~ 0x4028 0700 
GPIO239 
GP10240 - 0x4028 0780 
GPIO255 


GPIO0-239: come from external pad, refer to chip pin list; 
GPIO240: usbd vm; 

GPIO241: usbd vp; 

GPIO242: usbd id; 

GPIO243: usbd_se0_wakeup; 

GPIO244-255: reserved; 


For analog GPIOO~GPIO15: 
A_GPIOO: LCM CABC 
A GPIO1: EXT XTL ENO 
A GPIO2: EXT XTL EN1 
A_GPIO3-15: reserved 


6.27.1 Overview 


The GPIO module provides up to 199 GPIO pins of MCU. However, many of the pins 
are multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins can be programmed to be either input or output. 
When in input mode, they can be programmed to trigger interrupt to the MCU. 
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6.27.2 Features 


6.27.2.1 GPIO 

positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

output data or mask 

level interrupt generate at system powerdown 
change level detect conditions at arbitrary time 
different interrupts happen 


change edge detect conditions 


6.27.3 Function Description 


APB APB 


BUS INTERFACE — —-? GPIO 
Regs 


INT 


ARM 
Core 


Figure 6-79 GPIO block diagram 
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As the above diagram shows, SW communicates with GPIO module on both Die by APB BUS. 
When the module has received active input signals, interrupts will be created to notify ARM core. 


6.27.4 Control Registers 


6.27.4.1 Memory map 


Table 6-15 GPIO Control Register Address Map 


Offset ARI 
Description 
Address 


6.27.4.2 Register Descriptions 


6.27.4.2.1 GPIODATA 
Description: GPIO bits data register 


Le [sos [2 [2 [5 [5 [2 [5 2 [5 [5 | [8 [v [ se | 


Reserved 


Type 


GPIODATA 


Bt |isj|i|ijnjiojojsjz|sjsjajsje]ijo] 
Lan TH 


Type RW 
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Field Name Type | Reset | Description 
Value 


SEC [er 
GPIODATA | [15:0] 16h0 | GPIO bits data input 


6.27.4.2.2 GPIODMSK 


Description: GPIO bits mask register 


Lec [sro po [2 [2 [5 [5 2 [5 2 [5 [8 | [8 | v [ se. 


Reserved 
Type 


[me | 
Reset (| 
| Bi | 15 | 14 (13 | 12 | vt | v0 | 9 | e 57 | 6j s ja js [1 [0] 
[Name | —8 E AAC 


GPIODMSK 


ILS BC CM BC CJM BC CJM CJ ICA PA PA C KCI K 


Field Name Type | Reset | Description 
Value 


| [8116 (RO [teno [Reserved — | 


GPIODMSK [15:0] RAN 16'h0 | GPIODATA register can be read/write if GPIO 
DMSK set “1” 


6.27.4.2.3 GPIODIR 


Description: GPIO bits direction register 


0x0008 (reset 0x0000 0000) GPIODIR 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 KA | 16- 


Reserved 
We | oo ooo RO 


EESK OR RETIRER CERERI EE RR 
"Name fat 


GPIODIR 


Type RW 
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Field Name Type | Reset | Description 
Value 


— — —Tgsig [o [en 
GPIODIR [15:0] RAN 16'h0 “1” configure gpio bits to be output 
“0” configure gpio bits to be input 


6.27.4.2.4 GPIOIS 


Description: GPIO bits interrupt sense register 


0x000C (reset 0x0000_FFFF) GPIOIS 


| Bi [31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | t8 | (7 | 16 | 


Reserved 
Type 


ed ds i 
K C | TS] 
HG fas |m E E es ESI ES 
[Name {OO ANN 


GPIOIS 


Type 
KZ EE ne eurer EN ES cn Ee 6 ES e e E 


Field Name Type | Reset Description 
Value 


Tena [Ro [remo 
GPIOIS [15:0] R/W | 16'hFFFF | *1" detect signals level 
“0” detect signals edge 


6.27.4.2.5 GPIOIBE 


Description: GPIO bits both edges interrupt register 


Ce [sro [9 [2 [2 [2 25 [2 [5 [e [o [5 | e [8 [7 [ 


re [m 0] 
L'INNENERKNERKNERENERKNENKNENKNKNEN 


Reserved 


GPIOIBE 


i eee ees A ECRIRE a E 
[Name POE 


Type RW 
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Field Name Type | Reset | Description 
Value 


P8116] (RO |1610 | Reserved — | 


GPIOIBE [15:0] R/W 16'h0 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


6.27.4.2.6 GPIOIEV 
Description: GPIO bits interrupt status register 


GPIOIEV 


Reserved 


Type 


a AAE I ree 
K eee ee eee 
| B [15 14 3 | iz j| m j oj 9 j 8 j 7 jej oj a|3|2,1jo0 


GPIOIEV 


Type RW 


DZER E E UE 8 808 GA AE ES EE A K 


Field Name Type | Reset Description 
Value 


| ttt] 'RO |t6h0 (Reserved | 


GPIOIEV [15:0] R/W |16'hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.27.4.2.7 GPIOIE 
Description: GPIO bits interrupt enable register 


GPIOIE 


Reserved 


| B [15 14 | t | iz | t j oj 9 |e j| 7 tots ia} ste tito 


GPIOIE 


Type RW 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 680 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 


Field Name Type | Reset | Description 
Value 


| |[8116| (RO |1610 | Reserved — | 


GPIOIE [15:0] R/W 16'h0 | GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.27.4.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to GPIOMIS) 


0x001C (reset 0Ox0000 0000) GPIORIS 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | (7 | 16- 


Reserved 


Type 


g aan: TTT 
L3 J] 
KES ERO COR a fie GT ECOLE ae RE 

I S 


GPIORIS 


Type 


Field Name Type | Reset | Description 
Value 


IBe (RO |1610 | Reserved | 


GPIORIS [15:0] 16'h0 | GPIO bits raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 
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6.27.4.2.9 GPIOMIS 
Description: GPIO bits masked interrupt status register 


0x0020 (reset 0x0000_0000) GPIOMIS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 2 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
KZ | (|. .  ] J —  . | 


Reserved 


KN ESC EM 
L3 J] 
| B [15 | 14 | 3 | rz j| f j oj 9 j eļvjļeļs a|3|2,1jo0 
|um| — 5 cos — ON —— 


GPIOMIS 


Type 


Field Name Type |Reset | Description 
Value 


|. |Bma (RO |16h0 [Reserved | 


GPIOMIS [15:0] 16'h0 | GPIO bits masked interrupt status register: 
“41” Interrupt active 
“0” interrupt not active 


6.27.4.2.10 GPIOIC 
Description: GPIO bits interrupt clear register 


GPIOIC 


Reserved 


SSE eee Sees 
ee eee ee eee eee 
Ee reer rae ease Eee 


GPIOIC 


Type wo 


Field Name Type | Reset | Description 
Value 


[pig [RO ero |Reewd OOo 
GPIOIC [15:0] WO 16'h0 | GPIO bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 
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6.27.4.2.11 GPIOINEN 
Description: GPIO input enable register 


0x0028 (reset 0x0000 FFFF) GPIOINEN 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | t8 KA KCI 


Reserved 


Type 


KN NE ACE 
L3 J] 
| B [15 14 | 3 | rz j f | oj 9 j eļvļeļs a|3|2,1jo0 
[Name {Oe ——  *» CNN 


GPIOINEN 


" 
Reset | 


Field Name Type | Reset | Description 
Value 


Jema [Ro [io [Reewd SSCS 
GPIOINEN [15:0] RW 16'h0 | GPIO input enable register: 
“1” input enable. 
“0” input disable. 


6.27.4.2.12 Related Clock & Interrupt control registers 


Table 6-16 Related Clock & Interrupt control registers 


Register Name |BitPos | Default | Description | 
0x2090 0214 | CTRLO a APB clock Enable of total system 
|0x2090_0218 | CTRLS a 


— —— Em interrupt status, using No.8 
0x8000 3000 | ARM INT STATUS | [8] interrupt for GPIO and No.24 
interrupt for GPIOA 


[048000 3008 [ARM INT EN — |B| | 0  [GPOmemptenbe — 
[08000 3000 [ARM INT DIS fie | 0 | GPIO interrupt cisabelcloar — 
[08000 8000 | ARM INT STATUS] | 0 Tapas saes | 
[08009008 [anm INT EN Jea | 0  [Abinemptenbie — 
[08000 900c [anm INT DIS fea | 0 [Ablitemwptdsabees | 
nann 005C |GL8 Dy | (es) | 1  Embecked — 


APB clock Enable of GPIOA 
0x8200 0600 | ADI. AGEN MEME iiia nadie pP SPI 
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Register Name | Bit Pos | Default | Description | 
0x8200 0024 | ADI READ_CMD | [25:0] | 0  |ADlread command register 


To obtai ist l | 


0x8B00 0008 | GENO |[5] | | | 0 | APB clock Enable of GPIO module 
0x8B00 0008 | GENO [13] | | 0 [|Pincontrol register bit 


6.27.5 Application Notes 


6.27.5.1 Programming Notes 
= GPIOMIS is equal to GPIOIE 8 GPIORIS. 


6.28 APB Control Register 


Base Addr Range Addr Map Description 
0x7130_0000 ~ 0x713F_FFFF APB REG 


[offset Addr — [Name —  Dessipion — — 
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6.28.1.1 APB_EB 


0x00000000 AHB_EB (0x00000000 APB_EB 

0x00001000 AHB_EB SET APB_EB SET 

LHR ES EB NENNEN TID ONE APB EB CLR 
| 20 | 19 | 18 | 17 | 16 | 


-A INT INT Ru E i i, 
reserved d = 
es 


| Type | 


cc RN 
L IRREREREKEERERERERERERERERERERERERN 
Pe RETIRER URS EC I 


ES ET HH I2C I2C I2C I2C I2C SPI | SPI | SPI p ps e k SIM 
4 = 3 B: 2 E 1 = 0 = 2 = 1 = 0 0 ka 


| Type | rw | Aw | RW 
seer [01 
| Reset | o | o j o j| o j oļoļoļojoļjoļoļjoļoļjoļoļo | 


APB EB 


neas [e we [ER DE 


[reserved — [pies [Ro | oo [Reseved — — — — | 


INTC3 Enable. Active High; 
INTC3 EB [22] RW S/C 0x0 0 : Disable INTC3 Controller; 
1 : Enable INTC3 Controller; 
INTC2 Enable. Active High; 
INTC2 EB [21] 0 : Disable INTC2 Controller; 
1 : Enable INTC2 Controller; 
INTC1 Enable. Active High; 
INTC1 EB [20] 0x0 0 : Disable INTC1 Controller; 
1 : Enable INTC1 Controller; 
INTCO Enable. Active High; 
INTCO EB [19] RW S/C 0 : Disable INTCO Controller; 
1 : Enable INTCO Controller; 


AP Clock controller Enable. 
Active Hi 

0 : Disable AP Clock controller 
Controller; 

1 : Enable AP Clock controller 
Controller; 


UART4 Enable. Active High; 
0 : Disable UART4 Controller; 
1 : Enable UART4 Controller; 


UART3 Enable. Active High; 
S/C 0x0 0: Disable UART3 Controller; 
1 : Enable UARTS Controller; 


UART2 Enable. Active High; 
UART2 EB [15] RW S/C 0x0 0: Disable UART2 Controller; 
1 : Enable UART2 Controller; 
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UART1 Enable. Active High; 
UART1_EB [14] 0: Disable UART1 Controller; 
1 : Enable UART1 Controller; 


UARTO Enable. Active High; 
UARTO EB [13] 0x0 0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 


I2C4 Enable. Active High; 
l2C4 EB [12] 0 : Disable I2C4 Controller; 
1:Enable I2C4 Controller; 
I2C3 Enable. Active High; 
I2C3_EB [11] 0 : Disable I2C3 Controller; 
1:Enable |I2C3 Controller: 
I2C2 Enable. Active High; 
I2C2_EB 0 : Disable I2C2 Controller; 
1:Enable 12C2 Controller; 
I2C1 Enable. Active High; 
l2C1 EB 0: Disable I2C1 Controller: 
1:Enable 12C1 Controller; 
I2CO Enable. Active High; 
I2C0_EB 0 : Disable I2CO Controller; 
1:Enable |I2CO Controller: 


SPI2 Enable. Active High; 
SPI2_EB [ 0 : Disable SPI2 Controller; 
1:Enable SPI2 Controller; 
SPI Enable. Active High; 
SPI EB 0 : Disable SPI1 Controller; 
1:Enable SPI1 Controller; 
PIO Enable. Active High; 
SPIO0 EB 0 : Disable SPIO Controller; 
1:Enable SPIO Controller; 


IIS3 Enable. Active High; 
0 : Disable IIS3 Controller; 


IIS3 EB [4 
1 : Enable IIS3 Controller; 
[3 


[5] 
[4] 
IIS2 Enable. Active High; 
IIS2_EB [ 3] 0 : Disable IIS2 Controller; 
1:Enable IIS2 Controller; 
IIS" Enable. Active High; 
lIS1 EB [ 2] 0 : Disable IIS1 Controller; 
1:Enable lIS1 Controller; 
IISO Enable. Active High; 
IIS0 EB 0 : Disable IISO Controller; 
1:Enable [ISO Controller; 


SIMO EB 0x0 SIMO_EB 
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6.28.1.2 APB RST 


0x00000004 AHB RST (0x00000000 APB RST 

0x00001004 AHB RST SET APR RST SET 

[ ox00002004 | | | ^  AHB RSTCLR | APB_RST CLR 
e [31 [31 Ls [a par žē LS LA Ps JZ [Z [20 [9 [6 [17 [5] 


UA UA 
INT INT INT INT CK ata | RT3 
co G 
_ S 
reserved OF OF 
pā T_ 
RS E 


| Type | 10 8o 0 (vw RW | RW | Rw | RW | Bw | 


ESS 


lec | 12C IIS3 | us2 | ust 
2s]15s S | gus 
OF | OF OF | OF | OF 
gp. rā re «B 
RS | RS RS | RS | RS 
Tl T RL MT 


T T T 
SetCir 
PResettofofofololotololopfofofotolololo, 


APB_RST 


ares [et me [St [ans 


31:23] [RO ^  — [|Ox0 | Reserved — 1 0 | 


3 Soft Reset. Active High; 
ASOF | (23) 0 : Keep INTC3 in normal mode; 
1: Reset INTC3; 
NTC2 Soft Reset. Active High; 
Ie. SOFT_R [21] 0 : Keep INTC2 in normal mode; 
1:Reset INTC2; 
oft Reset. Active High; 
in SORTA [20] RW S/C 0x0 0 : Keep INTC1 in normal mode; 
1:Reset INTC1; 
0 Soft Reset. Active High; 
did, Ñ [19] 0 : Keep INTCO in normal mode; 
1:Reset INTCO; 


Active High; l 
GKG_SOFT_RS |[1g] | RW [sæ foxo |0: Keep AP Clock Controller in 

normal mode; 

1: Reset AP Clock Controller; 

UART4 Soft Reset. Active High; 
YART4_SOFT_R nz | RW [sc [oxo |0:Keep UART4 in normal mode; 

1: Reset UART4; 

UARHT3 oft Reset. Active im 

1:Reset UART3; 

UART2 Soft Reset. Active High; 
Ere _SOFT_R [15] KAA 0 : Keep UART2 in normal mode; 

1:Reset UART2; 


UART SOFT R [17] | RW TSC | 0x0 —TUARTI Soft Reset. Active High; 
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E S A T : Keep UART1 in normal mode; 
: Reset UARTI; 


UARTO Soft Heset. Active e: 
: Reset UARTO; 
4 Soft Reset. Active Hi h; 
Reset l2C4; 
3 Soft Reset. Active High; 
——— |, [11] : Keep |2C3 in normal mode; 
Reset l2C3; 
2 Soft Reset. Active High; 
eee SOF RS [10] RW S/C 0x0 : Keep |2C2 in normal mode; 
Reset l2C2; 
oft Reset. Active ita 
Reset 12C1; 
0 Soft Reset. Active d io: 
Reset 12C0; 
SPI2 Soft Reset. Active High; 
sPI2_SOFT_RS |tz1 frw fsc foxo  |0:KeepSPI2 in normal Wi 
1:Reset SPI2; 
oft Heset. Active High; 
: Reset SPI1; 
PTO oft Reset. Active Hodes 
“Reset SPIO; 
TS Soft Reset. Active High; 
IIS3_SOFT_RST | [4] RW S/C 0x0 teļi Ise. normal mode; 
eset 
IIS2 Soft Reset. Active High; 
IIS2_SOFT_RST | [3] RW S/C 0x0 T Said acd normal mode; 
eset 3 
oft Reset. Active High; 
IIS1_SOFT_RST | [2] RW S/C 0x0 E Pop eu normal mode; 
eset : 
IISO Soft Reset. Active High; 
IISO_SOFT_RST | [ 1] RW S/C 0x0 re E ey normal mode; 
eset 
IMO oft Reset. Active High; 
1 : Reset SIMO: 
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6.28.1.3 USB_PHY_TUNE 


TXPREEM res 
TXVREFTUNE PAMPTUN ais erv SQRXTUNE 
E ed 
(RO | W 


R 
po foto | Po} o | 


| reserved sd [ST] |RO  |0x0 | Reserved 
OTGTUNE 
[reserved ||2// |RO |00 | Reserved | 
COMPDISTUNE | [26:24] | RW | 0x4. | COMPDISTUNE 
23:21] | HO. | 0x0 | Reserved  — — — — — | 


SETUNE Yh 1 (20) TXPREEMPPULSETUNE 
| IXRESTUNE | 


O 
RW 
O 
TXRESTUNE 


Tie ig TXPREEMPAMPTUNE 


[reserved — — { [3] | 


6.28.1.4 USB_PHY_TEST 


0x00003004 MISC_CKG_EN (0x06000000) USB PHY TEST 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 | 16 | 


R 
S 


S reserved reserved TESTDATAOUT 


T 


| Type [Rw] Ro —  (nw|nw|nw| | RO |RW|FW)! RO 
| Reset | o | o | o | o | o | HE .(——O93INENENNEENNENENNE 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 689 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


S p TESTADDR TESTDATAIN 


wee | m Deep | S — à — — | 
[oloļoļoļoļoļoļoļoļoļoļjoļoļoļoļ o 


USB_PHY_TEST 


Field Name Bit — |Type | ue Description 


ATERESET ATERESET 
30:27 LFUESIUEBITUEUDPESTE INA 


VBUS VALID E 


VBUS VALID E | [25] S VBUS_VALID_EXT 


reserved | [23:22] | RO | 0x0 | Reserved —0 —.— 1. 
| TESTDATAOUT | [79:16] [HO | USU | TESTDATAQUT — | 


TESTDATAOUT 
na TESJÞATAOUTSEL 


IESTĀDDR IESTĀDDR 
TESTDATAIN TESTDATAIN 


6.28.1.5 USB_PHY_CTRL 


[ ^ 0x00003008 | USB PHY CTRL (0x00000022) USB PHY CTRL 
BRIEF [2 [2 [7 [4 [4 a [3 (zļaļa (ee Lv e 


DP 
SS_SCALE PU 
reserved DOWNMO LLD reserved 
NH 


ee L RO | mw Rw | Rw | Rw | Bw | 


REFCLKSE 
reserved reserved E S erv FSEL 
nu m 


-pee wj o Ļ 8 | 
ENEZENEEENEE L KEEN RR EN EE 
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USB PHY CTRL 


31:27] | RO | 0x0 | Reserved ——  — à | 


SS SCALEDOW | roc. 
NODE [26:25] SS SCALEDOWNMODE 


[reserved —.|  |[24] ||HO  |0xO H Reserved .— .— | 


TXBITSTUFFEN 


TXBITSTUFFEN TXBITSTUFFEN 


[reserved — — |[19:10] | HO [0x0 | Reserved | 
|DMPULLUP [9] (RW Á jOxo0  |DMPULUP —  — — — —  — | 
COMMONONN ICE NN CNN COMMONONN 

[reserved  ||/6] [RO [0x0 [Reserved | 
Preserved |[3] RO [0x0 [Reseed —  — | 
PFSEL — [[2:0] |RW__ [0x2 TSE 


6.28.1.6 APB_MISC_CTRL 
0x0000300C APB_MISC_CTRL (0x00000000 
| Bit | 


IM B 


NV 
-pee 
RCCE ae ee eee E MCN 


APB_MISC_CTRL 


[reserved — ![St:2] |RO [0x0 | Reserved | 


HGK in [mw [oo [sm ax POLAR 
FPR POR [mw oo [Pune POLARITY 


6.29 AON Control Register 


Base Addr Range Addr Map Description 
0x402E_0000 ~ 0x402E_FFFF AON APB Reg (64K) 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 691 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9830A Device Specification 


[offset Addr [Name  Dessipion —  — 


0x2008 APB RSTO CLR APB RSTO bit clear register, write 1 to 
clear. 


0x000C APB_RST1 Detail description as below. 
0x100C APB_RST1 SET APB_RST1 bit set register, write 1 to set. 


0x200C APB_RST1 CLR APB RST1 bit clear register, write 1 to 
clear. 


0x0010 APB_RTC_EB Detail description as below. 
0x1010 APB_RTC_EB SET APB_RTC_EB bit set register, write 1 to set. 


0x2010 APB_RTC_EB CLR ADB RTC EB bit clear register, write 1 to 
clear. 


0x0014 REC 26MHZ BUF CFG Detail description as below. 


0x1014 REC 26MHZ BUF CFG ADB RTC EB bit set register, write 1 to set. 
SET 

0x2014 REC 26MHZ BUF CFG APB RTC EB bit clear register, write 1 to 
CLR clear. 


0x0018 SINDRV_CTRL Detail description as below. 


0x1018 SINDRV_CTRL SET SINDRV_CTRL bit set register, write 1 to 
set. 

0x2018 SINDRV_CTRL CLR SINDRV_CTRL bit clear register, write 1 to 
clear. 


0x001C ADA_SEL_CTRL Detail description as below. 


0x101C ADA_SEL_CTRL SET ADA_SEL_CTRL bit set register, write 1 to 
set. 

0x201C ADA SEL CTRL CLR ADA SEL CTRL bit clear register, write 1 
to clear. 


0x0020 VBC CTRL Detail description as below. 
0x1020 VBC_CTRL SET VBC_CTRL bit set register, write 1 to set. 


0x2020 VBC_CTRL CLR VBC_CTRL bit clear register, write 1 to 
clear. 


0x0024 PWR_CTRL Detail description as below. 
0x1024 PWR_CTRL SET PWR_CTRL bit set register, write 1 to set. 
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[Offset Addr [Name [Deseipion — ^ | 


0x2024 PWR CTRL CLR PWR CTRL bit clear register, write 1 to 
clear. 


0x202C BOOT MODE CLR BOOT MODE bit clear register, write 1 to 
clear. 


0x0030 BB BG CTRL Detail description as below. 
0x1030 BB BG CTRL SET BB BG CTRL bit set register, write 1 to set. 


0x2030 BB BG CTRL CLR BB BG CTRL bit clear register, write 1 to 
clear. 


0x0034 CP ARM JTAG CTRL Detail description as below. 


0x1034 CP ARM JTAG CTRL CP ARM JTAG CTRL bit set register, 
= SET write 1 to set. 

0x2034 CP_ARM_JTAG_CTRL CP_ARM_JTAG_CTRL bit clear register, 
pet RS o S 


0x0038 PLL_SOFT_CNT_DONE Detail description as below. 


0x1038 PLL_SOFT_CNT_DONE PLL_SOFT_CNT_DONE bit set register, 
LN SE Tc 
0x2038 PLL SOFT CNT DONE PLL SOFT CNT DONE bit clear register, 
LUN REMIT TTT 


0x003C DCXO LC REGO Detail description as below. 


0x103C DCXO LC REGO SET DCXO LC REGO bit set register, write 1 to 
set. 

0x203C DCXO LC REGO CLR DCXO LC REQGO bit clear register, write 1 
to clear. 
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Ofset Addr | Name [Description — — — | 
0x3020 AON_CGM_CFG Detail description as below. 


0x3024 CPO ADDR REMAP CTR | Detail description as below. 
i EMEN 
0x3028 CPO ADDR REMAP CTR | Detail description as below. 
MN uiid WR 
0x302C CP1_ADDR_REMAP_CTR | Detail description as below. 
HN PEE [Preteen QU 
0x3030 CP1_ADDR_REMAP_CTR | Detail description as below. 
vu I S 
0x3034 CP2_ADDR_REMAP_CTR | Detail description as below. 
Pee [a Pee RSS 
L1 
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6.29.1.1 APB EBO 


0x00000000 AHB EBO (0x7401C000 APB EBO 


0x00001000 AHB EBO SET APB EBO SET 
— HE AHB EBO CLR | APB EBOCLR | 


etr [se] 


EJ 
PW | PW | PW | PW 
ad pu A C 
M ie " M 
Ve : l 
C E ES = G EB 


RW 
Setci 
| Reset [s [+ Jj o j| o j ojo jojo jopjoyjogpo ojo ,yo Jy») 


APB EBO 


Set/ Reset 
AON I2C Enable. Active High; 
I2C_EB [31] RW S/C 0 : Disable AON 12C Controller; 
1: Enable AON I2C Controller: 
DAP Enable. Active High; 
CA7_DAP_EB [30] RW S/C 0x1 0 : Disable DAP Controller; 
1:Enable DAP Controller; 
alu TimeStamp1 Enable. 
ctive Hig 
CA7_TS1_EB [29] RW S/C 0x1 0 : Disable Cortex-A7 TimeStamp1; 
1 : Enable Cortex-A7 TimeStamp1: 
Re ck TimeStampO Enable. 
ctive Hig 
CA7 TS0 EB [26] RW S/C 0x1 0 : Disable Cortex-A7 TimeStamp0; 
1:Enable Cortex-A7 TimeStamp0; 
PU Enable. Active High; 
GPU_EB [27] RW S/C 0x0 0 : Disable GPU; 
: Enable GPU: 
CKG EB [26] |RW Isc |oxti | High: 
— : Disable AON Clock controller; 
: Enable AON Clock controller; 
MM system Enable. Active High; 
MM_EB [25] RW S/C 0x0 0 : Disable MM system ; 
1 : Enable MM system ; 
AP Watch Dog Enable. Active High; 
AP_WDG_EB [24] RW S/C 0x0 0 : Disable AP Watch Dog; 
1: Enable AP Watch Dog; 
MSPI Enable. Active High; 
MSPI EB [23] RW S/C 0 : Disable MSPI; 
1 : Enable MSPI; 
N 


pinlock Enable. Active High; 
SPLK_EB [22] 0x0 0 : Disable AON Spinlock; 
1 : Enable AON S 


IP EB 21] [RW [S/C |00 | AON TET Enable. Active High; 
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i — 
: Enable AON IPI; 


PIN ee Active High; 


PIN_EB [20] 0x0 : Disable PIN Reg; 

1: Enable PIN Reg; 

VBC Enable. Āctive High; 
VBC_EB [19] RW S/C 0 : Disable VBC; 

1 : Enable VBC; 

AUD Enable. Active High; 
AUD_EB [18] RW S/C 0x0 0 : Disable AUD; 

1 : Enable AUD; 

AUDIF Enable. Active High; 
AUDIF EB [17] RW S/C 0x0 0 : Disable AUDIF; 

1 : Enable AUDIF; 

ADI Enable. Active High; 
ADI EB [16] RW S/C 0x1 0 : Disable ADI; 

1 : Enable ADI; 

Ke UU for Wakeup) Enable. 

ctive High; 
INTC EB [15] |RW |S/C |0xi 0: Disable AON INTC: 
: Enable AON INTC; 
Enable. Active High; 

EIC_EB [14] RW S/C 0x1 0 : Disable EIC; 

1: Enable EIC; 

EFUSE Enable. Active High; 
EFUSE EB [13] RW S/C 0x0 0 : Disable EFUSE; 

1 : Enable EFUSE; 

AP TMRO Enable. Active High; 
AP_TMRO_EB [12] RW S/C 0x0 0 : Disable AP TMRO; 

1: Enable AP TMRO; 

AON TMR Enable. Active High; 
AON_TMR_EB [11] RW S/C 0x0 0 : Disable AON TMR; 

1 : Enable AON TMR; 

AP SYST Enable. Active High; 
AP_SYST_EB [10] RW S/C 0x0 0 : Disable AP SYST; 

1 : Enable AP SYST; 

AON SYST Enable. Active High; 
AON SYST EB RW S/C 0x0 0: Disable AON SYST; 

1 : Enable AON SYST; 

KPD Enable. Active High; 
KPD EB RW S/C 0x0 0 : Disable KPD; 

1: Enable KPD; 

PWM3 Enable. Active High; 
PWMS EB [ 7] RW S/C 0x0 0 : Disable PWM3; 

1 : Enable PWM3; 

PWM2 Enable. Active High; 
PWM2 EB RW S/C 0x0 0 : Disable PWM2; 

1 : Enable PWM2; 

PWM1 Enable. Active High; 
PWM1_EB [ 5] RW S/C 0x0 0 : Disable PWM1; 

1 : Enable PWM1; 

PWMO Enable. Active High; 
PWMO EB [ 4] RW S/C 0 : Disable PWMO; 

1 : Enable PWMO; 


PIO Enable. Active High; 
GPIO EB [ 3] 0 : Disable GPIO; 
1 : Enable GPIO; 


TPC Enable. Active High; 
TPC EB [ 2] RW S/C T Disable TPC; 
: Enable TPC; 


Lo Enable. Āctive High; 
FM_EB 0x0 0 : Disable FM; 
1 : Enable FM; 
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ADC Enable. Active High; 
0 : Disable ADC; 


1: Enable ADC; 


6.29.1.2 APB_EB1 


AHB_EB1 (0x00000021) 
AHB_EB1 SET 
AHB_EB1 CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Ty pe | 
"Reset | 


DIS AP 
P T 

reserved EM MR 
C 2 = 
EB 


ups | o p ow [oe [av ow oe Pau [a prr [ne | au [8 [av 
Setci Pt se | sic | sic | sic | sic | se | sic | sc | se | sic | sic | sic | sic | sic | 
| Reset | o | o j oo oļoļoļojļjoļofļiļjoļjoļjolo | 


APB_EB1 


regnas [en [ee [Siw [Wane 
31:14] | HO | |00 | Reserved —  — — — —— | 
P EMC Port Enable. Active High; 


GSP EMC EB [13] 0 : Disable GSP EMC Port ; 
1 : Enable GSP EMC Port ; 


ZIP EMC Port Enable. Active High; 

ZIP_EMC_EB [12] RW S/C "E Disable ZIP EMC Port ; 
: Enable ZIP EMC Port ; 

Dī P EMC Port Enable. Active 
DISP_EMC_EB | [11] RW |S/C | oxo 0 Disable DISP EMC Port: 

1 : Enable DISP EMC Port ; 

AP TMR2 Enable. Active High: 
AP TMR2 EB [10] RW S/C 0x0 0: Disable AP TMR2; 

1 : Enable AP TMR2; 


AP TMR1 Enable. Active High; 
AP TMHR1 EB [ 9] RW |S/C 0x0 0 : Disable AP TMR1; 
1 : Enable AP TMH1; 
Āā Hick: Watch Dog Enable. 
ctive Hig 
CA7_WDG_EB | [8] RW | SIG 0x0 0 : Disable Cortex-A7 Watch Dog; 
1: Enable Cortex-A7 Watch Dog; 
AVS1 Enable. Active High; 
AVS1_EB [ 7] RW |S/C 0x0 0 : Disable AVS1; 
1 : Enable AVS1; 
AVSO Enable. Active High; 
AVSO EB [ 6] RW |S/C 0x0 0 : Disable AVSO; 
1: Enable AVSO; 
PROBE Clock Enable. Active High; 
PROBE_EB [ 5] RW |S/C 0 : Disable PROBE Clock; 
1 : Enable PROBE Clock; 
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lock Enable. Active High; 
AUX2_EB [ 4] RW |S/C 0x0 0:Disable AUX2 Clock; 
1: Enable AUX2 Clock; 

1 Clock Enable. Active High; 
AUX1_EB [ 3] RW |S/C 0x0 0 : Disable AUX1 Clock; 
: Enable AUX1 Clock; 

lock Enable. Active High; 
AUX0_EB [ 2] RW |S/C 0x0 0: Disable AUXO Clock; 
1 : Enable AUXO Clock; 


THM Clock Enable. Active High; 
THM EB [ 1] RW |S/C 0x0 0 : Disable THM; 

1: Enable THM; 

PMU Clock Enable. Active High; 
PMU_EB [ 0] RW |S/C 0x1 0 : Disable PMU; 

1 : Enable PMU; 


6.29.1.3 APB_RSTO 


AHB, RSTO (0x00000000 
AHB RSTO SET 

| | 0x00002008 | AHB_RSTO CLR 
IEIET ESI EI PTT SEITE 


- 


Type o [ar e [au [a p pene peer poer e a Ļ p c [9 


SetCir |] sic | sc | sic | sic | sic | sic | sic | sic | sic | sic | sic | sic | sic | sic | sc | 
| Reset | o | 


T T T T T 
Setti 
[Reset TTT TTT 


APB RSTO 


Name [ot ms [Star [S 


reserved — [[31] | HO |  [Ox0 H Reserved — 1 — 0 0 | 


oft Reset. Active High; 
I2C SOFT RST | [30] | RW ao oo |9 Keep AON I2C in normal mode; 
e |» Reset AON I2CI; 


ee tampi 
ctive High; 
CALS SOET 0 : Keep Cortex-A7 TimeStamp1 in 
= normal mode; 
1 : Reset Cortex-A7 TimeStamp1 ; 
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ortex-A7 TimeStampO 


Active High; 
Cor TOL SOFT S/C 0x0 0 : Keep Cortex-A7 TimeStamp0 in 


normal mode; 
1 : Reset Cortex-A7 TimeStamp0 ; 


DAP Soft Reset. Āctive High; 
DARSMTX_SOF Foz |Rw |s/c |0x0 |0:Keep DAP in normal mode; 
= : Reset DAP; 
PI Partt Soft Reset. Active High; 
Bers Cra [26] | RW | S/C 0x0 : Keep MSPI Part1 in normal mode; 
: Reset MSPI Part1; 
PI PartO Soft Reset. Active High; 
SSS [25] | RW | S/C 0x0 : Keep MSPI Part0 in normal mode; 
: Reset MSPI Part01; 


Y : i . Active 
Ign, 
SPLK_SOFT_RS | ipa) | RW [s/c | 0x0 een AON Splinlock in normal 
oae; 
; Reset i b 


ON IPI Soft Reset. Active High; 
IPI SOFT RST | [23] | RW |S/C 0x0 : Keep AON IPI in normal mode; 
"Reset AON IPI S 


AON 
Active High; 
GKG_SOFT_RS | [22] |Rw lac |oxo |0: Keep AON Clock Controller in 
normal mode; 
: Reset AON Clock Controller; 
g Soft Reset. Active High; 
E 2 X eep eg in normal mode; 
PIN SOFT RST |[21] | RW |S/C 0x0 0:K PIN R | mod 
1: Reset PIN Reg; 
oft Reset. Active High; 
seer [20] 0 : Keep VBC in normal mode; 
1: Reset VBC; 
AUD Soft Reset. Āctive High; 
SUD SOF Re [19] 0 : Keep AUD in normal mode; 
1: Reset AUD; 
AUDIF Soft Reset. Active High; 
A OIF BOPT f [18] | RW. | S/C 0x0 0 : Keep AUDIF in normal mode; 
1 : Reset AUDIF; 
igh; 
ADI SOFT RST |[17] | RW | S/C 0x0 0 : Keep ADI in "normal mode; 
1: Reset ADI; 
oft Reset. Active High; 
I SILS [16] | RW | S/C 0x0 0 : Keep AON INTC in normal mode; 
1 : Reset AON INTC; 
E oft Reset. Active High; 
EIC SOFT RST | [15] | RW | S/C 0x0 0 : Keep EIC in normal mode; 
1: Reset EIC; 
EFUSE Soft Heset. Active High; 
PERUSE SOFI- | [14] 0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 
YS jn Dog Soft Reset. Active 
igh; 
o SORT [13 |RW |S/C 0x0 0 Ši AP Watch Dog in normal 
= mo 
1 : Reset AP Watch Dog; 
AP TMRO Soft Reset. Active High; 
AP ag R0_SOF | nst | RW | SIC 0 : Keep AP TMRO in normal mode; 
1: Reset AP TMRO; 
AON TMR Soft Reset. Active High; 
Aon, IMR _SOF [11] 


0 : Keep AON TMR in normal mode; 
1: Reset AON TMR; 


[10] [RW |S/C  |0x0 _ | AP SYST Soft Reset. Active Hig h; 
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_RSĪ 0 : Keep AP SYST in normal mode; 
— Reset AP SYST. 

AON SYST Soft Reset. Active High; 
ET ST ST. SO RW 0 : Keep AON SYST in normal mode; 

1 : Reset AON SYST; 

KPD Soft Reset. Active Hi h; 
R _SOFT_RS RW |S/C 0 : Keep KPD in normal made: 

1 : Reset KPD; 

PWM3 Soft Reset. Active High; 
MS SOFT_R |77, |Rw | sic |ox0 | 0: Keep PWM3 in normal mode; 

1 : Reset PWMS; 

PWM2 Soft Reset. Active High; 
SEA RW | S/C 0x0 0 : Keep PWM2 in normal mode; 

1 : Reset PWM2; 

oft Reset. Active High; 

COMI PER 0 : Keep PWM1 in normal mode; 

1 : Reset PWM1; 


PWMO Soft Reset. Active High; 
EWMO_SOFT_R 0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 
GPIO Soft Reset. Active High; 
APIU SOFT RS 0 : Keep GPIO in normal mode; 
1: Reset GPIO; 
TPC Soft Reset. Active High; 
TBC SOFT RST | [2] RW |S/C 0x0 0 : Keep TPC in normal mode; 
1: Reset TPC; 
FM Soft Reset. Active High; 
FM SOFT RST | [1] RW |S/C 0x0 0 : Keep FM in normal mode; 
1: Reset FM; 


High: oft Reset. Active 
Ig 
ADO SOFT -RS RW |S/C 0x0 0 Nes ADC Controller in normal 
mo 
1 : Reset ADC Controller; 


6.29.1.4 APB RST1 


0x0000000C AHB RST1 (0x00000000) APB_RST1 
0x0000100C AHB_RST1 SET APB_RST1 SET 
0x0000200C AHB_RST1 CLR APB_RST1 CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Type 
Set/CIr 


R T 


SS 
BE a las REI RR GT odd 


T T 
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APB_RST1 


meam [on [we [Stay [S 


31:12] | RO | |. [|Ox0 | Reserved — 1 1 1 8 j| 


ree SALĀ RU Soft Reset. 
ctive Hig 
BB CAL_SOFT_ | [11] RW |S/C |00 |0: Keep BB LDO Calibration in 
normal mode; 
1 : Reset BB LDO Calibration; 
DCXO_LC_SOF 0 ka R Soft Reset, Active i | 
: Kee in norma 
TRST — [10] RW |S/C | 0x0 cs 
: Reset DCXO TMR; 
AP TMR2 Soft Reset. Active High; 
as RW |S/C 0x0 0 : Keep AP TMR2 in normal mode; 
= 1: Reset AP TMR2; 
oft Reset. Active High; 
AE UMRI SOF Rw |S/C |0x0 |0:Keep AP TMR1 in normal mode; 
— 1 : Reset AP TMR1; 
OSA N, V Dog : 
ctive Hig 
OA WDG_SOF |17] RW |sic [oxo |0: Keep Cortex-A7 Watch Dog in 
— normal mode; 
1 : Reset Cortex-A7 Watch Dog; 
AVS1 Soft Reset. Active High; 
eer BS RW |S/C 0x0 0 : Keep AVS1 in normal mode; 
1 : Reset AVS1; 
0 Soft Reset. Active oe 
Ta d AVSO; 


DM Y Soft Reset. Āctive High; 
DMC. IHY- SOF i Keep DMC PHY in normal mode; 


: Reset DMC PHY 


PIRMS E [eei er 
Ea S LXI ee n — 


THM Soft Reset. Active High; 
THM (SOFT RS [1] 0 : Keep THM in normal mode; 
1:Reset THM; 


PMU Soft Reset. Active High; 
1 : Reset PMU; 


6.29.1.5 APB_RTC_EB 


0x00000010 APB_RTC_EB (0x000380FF) APB_RTC_EB 
0x00001010 APB_RTC_EB SET APB_RTC_EB SET 
0x00002010 APB_RTC_EB CLR APB_RTC_EB CLR 


reserved 


a SC | sic | sic | 
| Reset | o | o fo}fotofofoftoftofofofof}ofot{it 
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| Type | rw | Aw | rw | Rw | Ew | Rw | Rw | rw | rw | rw | rw | Aw | rw | Aw | RW | Aw | 
Set/Clr | sc | sc | sc | sc | sc | sc | sc | sc | sc | vc | sc | vc | sc | sc | sc | sic | 
| Reset | i | o j oj ojojfoyjogjopypspsyspsyspspsytgJ 


APB RTC EB 


CTI ove T T 


31:19 | I | ee —— 


SB. CAL_RTC_E 
pores LC_RTC 


PU TIMA RT | 14 

C AUTO EN ] 
ARM THMA RT 

C AUTO EN 


S/C Calibration Active High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 


Active High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 


RT 

S Active High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 


HIC Clock Enable of AP TMH1. 
Active High; 
T Disable RTC Clock; 

: Enable RTC Clock; 


"eT THMA RTC AUTO EN 
ARM THMA RTC AUTO EN 
GPU THMA RTC EB 


Ox i ARM_THMA_RTC_EB 


EB 
THM HIC EB uus HIC EB 


Waich Dog. Active High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 


SIC |0 
Dog. Active High; 
S 0: Disable RTG Clock: 
: Enable RTC Clock; 


S. WDG_RTC 


RT 
SI RTCDV5 E Active High; 
0 : Disable RTC DIV5 Clock; 
1 : Enable RTC DIV5 Clock; 


RT 

S Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
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/C 
/C 
/C 
/C 
/C 
/C 
/C 


EIC RTC EB 


S 
als 


23 
AP WDG RTC 
EB 
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AP_TMRO_RTC_ [5] Active High; 

EB 0 : Disable RTC Clock; 
1 : Enable RTC Clock; 

AON TMR RTC [4] Active High; 

_EB 0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
RT 

AP SYST HTC . [3] Active High; 

EB 0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


RTC Clock Enable of AON SYST. 
AON_SYST_RT [2] Active High; 
C_EB 0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


Active High; 
KPD_RTC_EB [1] 0 : Disable RTC Clock; 


1: Enable RTC Clock; 


Active High; 

0 : Disable RTC Clock; 
ARCH_RTC_EB 1 : Enable RTC Clock; 

Note : This bit should be always 

asserted, unless in debug 


6.29.1.6 REC_26MHZ_BUF_CFG 
0x00000014 REC_26MHZ_BUF_CFG (0x00000011) REC 26MHZ BUF CFG 


0x00001014 REC 26MHZ BUF CFG SET a 
0x00002014 REC_26MHZ_BUF_CFG CLR Gaand S 


reserved 
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REC_26MHZ_BUF_CFG 


a 


31:14] |RO | .  [Ox0 | Reserved | 


iii ae 


[reserved [[7:5] [RO | (O | U EU 


Pas TOM aana sinewave 26M clock receive 
DEG, -apn L. ta faw fse [ow | but ls "s adn Pa signal: 


[reserved [X1] (RO | (KO | ic 


— sinewave 26M clock receive 
REC 26MHZ 0. 
[ 0] bufO bias current select signal: 
CUR EE ca ET2UA —— Q:S6uA. S 


6.29.1.7 SINDRV CTRL 


SINDRV_CTRL (0x00000000) 
SINDRV_CTRL SET 
SINDRV_CTRL CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


reserved SINDRV L 
VL 


| Type | OOOO e 
| Set'Clr (ies UMEN MERE] 
(Res CN, co Lo e L (olij 


SINDRV_CTRL 


ee tā 


SINDRV_LVL asi AW tee [00 1 SINDRV_LVL 


MODE C — UE NM SINDRV. CLIP. MODE 


INDRV_ENA Towe INDRV ENA- 


6.29.1.8 ADA SEL CTRL 
0x0000001C ADA SEL CTRL (0x00000000) 


0x0000101C ADA SEL CTRL SET ADA SEL CTRL SET 
0x0000201C ADA SEL CTRL CLR ADA SEL CTRL CLR 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name] — 0 0 0 0 0 0 0  resed 0000000000000 


:— _ 


| Type | 
SS RR RR RR 
O CHR MC RR MT EAE ANO 


ADA SEL CTRL 


poaname Tor Tee [EE TTE 


CA eae eee prann E Reserved — —  — | 

priu iv e [ee pese — 
mess 
Ete Ji mr sc for jene masa — 


6.29.1.9 VBC_CTRL 


0x00000020 VBC_CTRL (0x00000000) VBC_CTRL 

0x00001020 VBC_CTRL SET VBC_CTRL SET 

0x00002020 VBC_CTRL CLR VBC_CTRL CLR 
S perso ee ee ee ee ea ee 2i] 20 1911817] 1e 


E AUD INT. VBC AFIF 
reserved SYS SEL O INT SY 
= S_SEL 


Ka = 
Eo 


VBC_AD01 VBC_DA01 VBC_AD23 | VBC_AD01 VBC_DA01 
INT_SYS INT_SYS DMA_SY DMA_SY DMA_SY 
SEL S_SEL S_SEL S_SEL 


a | au om pe poe pow [a 
std 
| Reset | o | 
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VBC CTRL 


ranene [on [Te [Sta [uns 


z 21] [RO | [0x0 | Reserved . .— | 


ree e ee 
jas (li. Jom. a a l 
K TBL [oxo  |VBO-AMFO NT SYS REL. 
(ser e | L AN 
sve SE (Haiza [RW _ |se foxo | VBC_aDo1_INTARy@ SAN 
LS SS [uno [Rw [sc [oo | vac_paov_inTasy8.SeL | 
A ia fer ee foe D 
A sys ser ^ [r8 [RW (sc oo | vec T Svs SEL | 
A Sys Ser C [15:41 |Rw |se [oo [RAR ma svs SEL 
|ARM ser — [I3 [RW [sc [oxo (PRENN CPoARMSEL | 
ARMSEC - [121 [RW [SC T e CPLARM SEL — 


6.29.1.10 PWR_CTRL 


PWR_CTRL SET 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


um i 
IZ Ap S SE S DA MĒS AAA A) 


Set/CIr 


reserved 
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PWR CTRL 


ERE 
31:13] |RO | |00 | Reserved | 
DSI PHY PD |[12] (RW |S/C |00 |DSĪ PHY PD 

i| PHY PD [1] |HW T SC |0x0 (CSI PHY PD 

0 PHY PD [[10] |RW [SC [0x0 | CSI PHY PD 

A7 TS1 STOP |[9] TRW" | S/C [0x0 [CA7 ĪS1 STOP 

A7 TS0 STOP B NNI A7 TS0 STOP 


Pa un 


Ton SU. DSI PH 
FORCE CSI PH 


USB PHY PD HL Pss Ese m USB PHY PD 


6.29.1.11 TS CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

| Type POR 
E A SA 
| Reset | o | o | o | o | o [oļoļj oj oļoļjoļ oo oj oo 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 ^ 3 | 2 | 1 | O | 


- reserved reserved reserved 


ups | o [a pee so [se [no [9 o o| o — | 9 [5 
Set/Clr | | |scļ [se| 'sc| ^ | [| ]|sc[s 
Fosse tā ws Lo 2 To 5 To Lo L2 To 1 9 L9 ES T 


TS CFG 


means [on [nee [Stay [S 


7 14] |RO | . [0x0 | Reserved = | 


TTT na |wo | [oo [ossos — 


Eom pa jme fewer 
aa CM LI M MI CE T 
irc vij (g | 
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pes pes pememe: 07 
(S Tia [rw [so [oe [osea uns — — 


EL ee nee aaa 


EVENTIACK HE 


ejas - [3:2] [RO | X JOx0 |Reserved = | 


EVENT RESTA | 
SERERE in [mw [se [oo [event Restamea ron 
Mr fil [mw (sc (oo | EVENT_HALTREG_TS01 


6.29.1.12 BOOT_MODE 


BOOT_MODE (0x00000000 
BOOT_MODE SET 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


R reserved reserved am reserved 


i 
"Reset |o [7 


BOOT MODE 


ariez CIN Ec 


31:13] [RO | .  [Ox0 Reserved — 1 | 


WPLL OVR FR "iz ļaw ļac |mo | WPLL Over HWPEL Over Tresuency Tom from 
EQ SEL 921.8M to 12 


[reserved — — |[11:9]] [RO | [0x0 [Reserved .  — | 


ir lu | TO NAN 


[6:5] [RO | |0x0O | Reserved | 


Tae [ho | [wo [wwe — 
pri gp 5 | 0 EN 
gts [m [ eo DDL 0 
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MBO MOT | Tao [ [es [Rss 


vis ee vis | 


6.29.1.13 BB_BG_CTRL 


0x00000030 BB_BG_CTRL (0x00001C0C) BB_BG_CTRL 
0x00001030 BB_BG_CTRL SET BB_BG_CTRL SET 
| — 0x00002030 | BB BG CTRL CLR | BB BG CTRLCLR | 


rēkt [st E 8 Ls [x [apzļalaļs Ll 7 s 


P. 
reserved on BB he HS BB LDO V 


| Type | Fm] — —] 
G | —— 


BB LDO R 


EFCTRL reserved 


ge pre e| m poe pw p [e [88 — — we pw pow [av] 
SeUCIr| sc | sc | sc [sc|sc|sc!sc| ot sic | sic | sic | sic | 
| Reset | o | o j o j s jos [s joo yopjo opo sp jo to | 


BB BG CTRL 


meme [on [Tee [Stay [S 


31:23] RO. | . [0x0 | Reserved —«—  — 1 0 | 


BG TOP1 selftest ref voltage 
ME enable "m ; 
isable test re 
BB CON BG [22] RW idles output 
1 enable test ref 
voltage output 


BB_BG_RSV 21:20] | RW. T SC | 0x0 | Reserved bits =] 


choose LDO AT level 
BB. |BB.LDO V | V |BBLDO V — |[19:16] |[19:16] | RW | [RW |se [oxo | o 


erat aerating «ar el 
e isable int 
BB- BG_RBIASN [15] RW seram current 
enable int 
— ( current 
0 (de. Pu m enable 
e isable ext current 
PE G-IEXT-IB [14] RW input 
= 1 enable ext 
current input 


TRE | [13:12] | ew [se fo BB_LDO_REFCTRL 
BE IDO AUTO 
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[7:4] |RO | [0x0 | Reserved | 


ee 
i (Les (5 NI 
LON tal [RW (sc [mo (paga FORCE ON | 
pep (1d. . mw [se (a (aries oe NN 


6.29.1.14 CP_ARM_JTAG_CTRL 
0x00000034 CP_ARM_JTAG_CTRL (0x00000000) CP_ARM_JTAG_CTRL 


0x00001034 CP_ARM_JTAG_CTRL SET A ee 
0x00002034 CP. ARM JTAG CTRL CLR c art Do jā 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Serer | 
| Reset | o | o | o | o | o | o | o | Oo jos o | o | o | o | o J| o | 
| Bit |15|14|13|12|/1]|10]/9ļ|/8a]/7]e6eļs5sļ|aļ3ļ2ļ]1ļ]o) 


reserved CP_ARM_JTAG_PI 
N_SEL 


| Type POR 
Ee [a | Sic 
| Reset | o | o | o j| o j ojo jo jo opo opo ojo yo )j»oj 


CP. ARM JTAG CTRL 


IT ON = ae 


[reserved ^ — |[31t:3] [RO | | 


EN SEC S, (ey! [AW — (SC [oxo (CP ARM JTAG PIN SEL | 
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6.29.1.15 PLL_SOFT_CNT_DONE 
0x00000038 PLL SOFT CNT DONE (0x0000037F PLL SOFT CNT DONE 


0x00001038 PLL SOFT CNT DONE SET PEFGSSET GN RSDOME 
0x00002038 PLL SOFT CNT DONE CLR ezi ees 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


Type 
Set/CIr 


reserved 


PLL SOFT CNT DONE 


ERE 


31:10] [RO es (Jun H STH 


"ONT DONE || [9] RW [se Od — DTEBUFI count to sbiy by count to stability by 
software 

XTLBUFO SOFT XILBUFO count to stability by 

ENT DONE Ta [ra ee J A 


[7] RO | [0x0 | Reserved 


WIFIPLL2 SOFT KĀ ZINIS CIS JJ count to stability b 
"UNT DONE ta few [se fon ee ee 


WIFIPLL1 SOFT WIFIPLL1 count to stability by 
“CNT DONE |19 [RW |se [oa | Sofware, TU VI 
PLL SOFT CN PLL count stability by 
T DONE software 

[ 3] 


WPLL SOFT 
NT_DONE 


ito m 
TDPLL count to stability by 
software 
DPLL count stability by 
software 
MPLL SOFT | MPLL count stability by 
NT DONE software 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 711 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


6.29.1.16 DCXO LC REGO 


| Bit [2931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


| Set/Cir | 


Set/CIr 


- reserved reserved 


type [RO ë |o] œv [m] 
EST T H D, SC | SC 
E. aNEENNENNENKENENNEANKHEENEF-.L B Oo 


DCXO LC REGO 


ariez SS EL Im 


[reserved — — |[91:9] | 


Pea [m | oe [oim — 


d2] |RO | J[Ox0 | Reserved  _ | 


S fn [mw [se [oo Tea — 
pan JI (VAN us (ci | 


6.29.1.17 DCXO_LC_REG1 


0x00000040 DCXO LC REG1 (0x00000000) DCXO LC REG1 
[Br [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 [ 22 | 22 [ 21 | 20 ] 19 [ 18 ] 17 [16, 
[Name | SERIE: 


| Bit |15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 PT 5 | 4 | 3 | 2 | 1 J| O | 
| Name | — 1 .Á— .. — — 9?0DCOXOICON —— 0 O 


| Type PR 
| Reset [ o | of o j| o j ojo jo jo jopjo opo ojo jo )jy»oj 


DCXO LC REG! 


DCXO LC CNT |[31:0] | RO [0x0 | DCXO LC counter. 
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6.29.1.18 AON_CHIP_ID 


0x000000FC AON_CHIP_ID (0x8730B000 AON_CHIP_ID 
| Bit | 31 | 30 | 29 | 28 | 27 |26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


AON CHIP. ID 


AON CHIP. ID 


L Type a a C ON E RES] 
SSS SSS 


AON_CHIP_ID 


AON CHIP ID  |[81:0] [RO — | Hoo Chip ID 


6.29.1.19 MPLL CFG 


0x00003000 MPLL_CFG (0x0310002E) MPLL CFG 
Bi fat [30 | pe | | 20] 2e [29 [28.28 122.1 211 20 [T9 [18 111 18. 


MPLL REF ii IBIA 
P 


EE 1 07 | 1 NEM  HERH — — WERKE 
| Bit [15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | eT 5 | 4 | 3 | 2 j| 1 J| O | 
| Name | — resevd —— | MPLL_N 

| Type | RO RW 

| Reset |0 Po o [o0ļdūļoļoļojoļjojļiļjo | 


MPLL_CFG 


EIN 26] [RO [0x0 | Reserved — — 0 | 


MPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
MPLL REFIN [25:24] | RW 2'b01: 4M (26MHz/6.5) 
2'b10: 13M (26MHz/6.5) 
2'b11: 26M 


reserved  |[23| |RO |00 | Reserved |.  — — — — — — | 
reserved — . |[19:18] TBG [|Ox0 | Reserved | 
MPLL charge pump current control bits. 
(reserved — .— [[f5:11] [RO |Ox0 | Reserved 


[Reserved MM IMEEM 
MPLL fedback divider. To Configure 

MPLL_N [10:0] | RW Ox2bE MPLL Freguence is "MPLL N" * 
"MPLL REFIN"; 
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6.29.1.20 DPLL_CFG 


0x00003004 DPLL_CFG (0x03100029 DPLL_CFG 
EEE NEE ME ARI H O oe 


DPLL_REF 
EA 


reserved 


E) Rw 
| Reset |0 j o | o[foļcļoļjoļjojoļjojļiļjo | 


DPLE i 


= 26] |HO  f|0x0 | Reserved — —à—3à3 J 


DPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
DPLL_REFIN [25:24] | RW 2'b01: 4M (26MHZz/6.5) 
2'b10: 13M (26MHz/6.5) 
2'b11: 26M 


[reserved  |[23] |RO — jOx0  jHeseved .— —— — | | 
reserved — — oma [RO — [0x0 — |Hesewed 5 3] 
DPLL charge pump current control bits. 
(reserved |MS] | RO |Ox0 | Reserved 


Ihc M qM KNEE 
DPLL fedback divider. To Configure 

DPLL N [10:0] | RW 0x29 DPLL Frequence is "DPLL_N" ^ 
DPLL_REFIN; 


6.29.1.21 TDPLL_CFG 


0x00003008 TDPLL_CFG (0x0310001D) TDPLL_CFG 
Ei perso ao ME MAD NEAR BLA 


RE TDPLL_IBI 
reserved TDPU- erv TDPLL_LPF reserved 
FIN = d AS 


| Type | 
o RERBENRRERNES 1 ^c MERE ERE [| 
EU je cO MEN oo EN 
| Name | — —  resved — 1 | TDPLL N 
| Type | — ngo — | /|— .— | | Rm — — | —  — | 
| Reset | o | o | o | oj oj ojo o jojo jo | |o | 


TDPLL CFG 


31:26] | HO | 0x0 H Reserved — . — | 


bis" reference clock input control 
TDPLL_REFIN | [25:24] |RW |0x3 — | S00: 2M Sya 

2'b10: 13M (26MHz/6.5) 

2'b11: 26M 


[reserved |[23] [RO |00 H Reserved . . . | 
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TDPLL_LPF 22:20] | RW |Ox1 | IDPLLLPF resistor & cap control bits. 
19:18] | HO. [0x0 |Heseved — /— .— .— Á— ) .— 


TDPLL IBIAS [17:16] Rw foo | TBPLL charge pump eurent contrar] charge pump current control 


Ton [RO 0x) V Reserved se 


"TEE edpack divider To Confaure | fedback divider. To Configure 
TDPLL N [10:0] | RW Ox1D TDPLL Frequence is "TDPLL N" * 
TDPLL REFIN; 


6.29.1.22 CPLL CFG 


0x0000300C CPLL CFG (0x03000018) CPLL CFG 
S Ee 


PLL_REF PLL_IBIA 
reserved 9 IN erv CPLL LPF reserved S 
S 
Tye | H | w |o] w RO 


| Reset | o | o | of o | of o | fe ane 
a CE REIHE NN ENHKANE MERECE UCM RN 
| Name | — reseve | CPLL N 

| pe 00 HM 
| Reset | o j ototTotototoftotofot}o] po [o oj 


CPLL CFG 


31:26] | RO | 0x0 1 Reserved — .—  — 0. 


PLL reference clock input control bits: 
2'b00: 2M (26MHz/13 
CPLL REFIN [25:24] | RW 2'b01: 4M (26MHz/6.5) 
2'b10: 13M (26MHz/6.5) 
2'b11: 26M 


[reserved sf [23] |RO [0x0  |Reserved  _ —  — 1 1 | 
reserved [18:18] [RO [0x0 Reseed 
PLL charge pump current control bits. 
reserved |[1s5:11] | RO.  |0x0 | Reserved 


[EE | 
CPLL fedback divider. To Configure 

CPLL N [10:0] | RW 0x18 CPLL Frequence is "CPLL N" * 
CPLL REFIN; 


6.29.1.23 WIFIPLLO CFG 


0x00003010 WIFIPLLO CFG (0x03200021) WIFIPLLO CFG 
NEE NE RE ar26 ee | kee BEREIT BĒLA ELS 


WIFIPLL1_ WIFIPLL1 1 


ee 1] |]; ENER — M 7 E | RERUM 
Cp epu par eee [1e S S nnn ts 
| Name | — reseve —— | WIFIPLL1 N 

| Type | 1 RO  —  — j| RW 

[Reset [| o j o jojojojfojogjojogj[oyj|sp[oy,;ojJonjo] 
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WIFIPLLO_CFG 


31:26] T BG T USD | Reserved _ IEEE 


ARR [SEE g input control bits: 
Z, 
WIFIPLLT_REFI | 25:24] | RW 2'b01: 4M (26MHz/6.5) 
2'b10: 13M (26MHz/6.5) 
2:511: 26M 


LS] | 
[reserved —— [[1918] | RO [0x0 [Reseved č | 
WIFIPLL1 charge pump current control bits. 
| reserved — [[f5:11] |RO |0x0 | Reserved 


| Reserved ii NN] 
WIFIPLL1 fedback divider. Io Configure 

WIFIPLL1_N [10:0] | RW | 0x21 WIFIPLL1 Frequence is "WIFIPLL1_N" * 
WIFIPLL1 REFIN; 


6.29.1.24 WIFIPLL1_CFG 


0x00003014 WIFIPLL1_CFG (0x03200024) WIFIPLL1_CFG 
EEE NEE NEAR 20 28 [22 121120 [09 L8 LOS. 


WIFIPLL2 WIFIPLL2 I 


reserved WIFIPLL2 N 


E Oe 
Reset [Sou [No [oo EEEE EENE 


WIFIPLL1_CFG 


31:26] |RO [0x0 | Reserved — . — 1 0 


HOUR N PETIT rd input control bits: 
1 : Z 
WIFIPLL2_REFI (25:24) | RW 2'b01: 4M EMHZ ) 

2'b10: 13M (26MHz/6.5) 

2'b11: 26M 


| reserved [|[23| | RO |0x0 | Reserved 


| Reserved | 
[reserved H ERL R [RO |00 Reseed 
WIFIPLL2 charge pump current control bits. 
[reserved |[15: 11] | RO | Ox0 | Reserved 


L Beseved S o o O 
WIFIPLL2 fedback divider. To onfigure 

WIFIPLL2_N [10:0] | RW | 0x24 | WIFIPLL2 Frequence is "WIFIPLL2_N" * 
WIFIPLL2 REFIN; 
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6.29.1.25 WPLL CFGO 


0x00003018 WPLL CFGO (0x03000023 WPLL CFGO 
—Et psilo] |2s|arj26 25|2|23. 2221)]20|19118 171e 


WPLL_REF 
TA 


reserved 


E) Rw 
| Reset [o j o jojoyjojfojogjoJjopo, 


WPLL CFGO 


31:26] | RO. T USD | Reserved — &$ 0— à 3. Á—  — 


WPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
WPLL REFIN | [25:24] | RW 2'b01: 4M (26MHz/6.5) 
2'b10: 13M (26MHz/6.5) 
2'b11:26M 


(reserved [23] [RO |00 | Reserved | 
reserved — 11918 | RO ^] 0x0 —] Heserved 
WPLL charge pump current control bits. 
[reserved —  |[15311] | HO [0x0 | Reserved —  &— —  — | 


6.29.1.26 WPLL CFG1 


0x0000301C WPLL CFG1 (0x72372463) WPLL_CFG1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


WPLL_KINT 
Preset f e- TEENETE 
SE E E A EEE 


H _ _ 
WPLL_KINT v ie RS MO WPLL_NINT 
EN 


Lm olo) m J 
a EE TE O EERDER: 5— 


WPLL_CFG1 
WPLL_KINT [31:12] LM OX/257 | WPLL modulator Kint 


[reserved — — ||] [RO [0x0 | Reserved — .—  — — — | 


PLL feedback divider select signal: 


WPLL DIV S [10] R 0: integer divider 
1: fractional divider 
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WPLL_RSV [9:8] [RW  |Ox0 | Resevedbits > | 
WPLL MOD EN WPLL modulator mod en 


WPLL SDM EN [16]  |RW [0x1 | WPLL modulator sdm en 
WPLL_NINT WPLL modulator Nint 


6.29.1.27 AON_CGM_CFG 


0x00003020 AON_CGM_CFG (0x00000000) AON_CGM_CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Prose ckG Dv — | — Auxe&ckG DV — | auxi cke DV |  AUXO_CKG DV — | 


| Name | Prose cka seL — | — AUXeckG SEL — | AUXI CKG SEL |  AUxo CKG SEL — | 
RW RW 
| Reset | o | o j o j o j o jo jo jo jojo jopo ,ofjogJjoyjo)| 


AON CGM CFG 
iv SE -URGLD | [31:28] Probe Clock Division Configure. 


AUX2 CKG DIY | [27:24] | RW [0x0  |Aux? Clock Division Configure. 
AUX1 CKG DIV | [23:20 Aux1 Clock Division Configure. 
AUXO CKG DIV | [19:16 Aux0 Clock Division Configure. 


die KC [15:12] Rw | Oxo | Same as AuxO0 Definiation. 
ROX -CKG SE | 144-8] GRE Same as Aux0 Definiation. 
ĀUXT CK * E (17:41 |RW foo | Same as Aux0 Definiation. 


Aux0 Clock sā Selection: 
4'b0000 : 32K 
4'b0001 : ) 
r To 
RUXO_CKG_SE | [3:0] |Rw | oxo T 4'b0100: ) 
4'b0101 : 51.2M (WPLL) 
4'b0110 : 37.5M (MPLL) 
4'b0111 : 40M (WIFIPLL1) 
4'b1000 : 66M Na 
4'b1001 : 


6.29.1.28 CPO ADDR REMAP CTRLO 


0x00003024 CPO0 ADDR REMAP CTRLO (0x76543210) ii 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | cPo ADDR B7 REMAP | CPO ADDR B6 REMAP | CPO ADDR B5 REMAP | CPO ADDR B4 REMAP | 
| Reset | 


EH | EE KN NE NE EEEH 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | cPo ADDR B3 REMAP | CPO ADDR B2 REMAP | CPO ADDR Bi REMAP | CPO ADDR BO REMAP | 

RW | 


RW 
| Reset | o [o |s]|s]|o]|ogf]s]ogf]sogjso)|so)jst,yo.,o,o)jo, 
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CPO ADDR REMAP CTRLO 


CPO ADDR B7. [ as. 
REMAP ~~ | [81:28] CPO ADDR B7 REMAP 
REMAP | [27:24] CP0_ADDR_B6_REMAP 
PO ADDR B5. | zs. 
EEMAE P> | [23:20] CP0 ADDR B5 REMAP 


[REMAP 7-7 - [[19:16] [RW — [Od |GP0 ADDA B4 REMAP N 
[REMAP — > [ista] RW — (uà — "CPO ADDR B3 REMAP © ON 
EPR EOE [mcs [mr [os Toro soon seeme — 
[REMAP [17:41 [RW |oxt — 'CPO ADDR Bi REMARQ NNS’ | 
[REMAP [80] [RW [oo [cP0 ADDA BARERA N | 


6.29.1.29 CPO ADDR REMAP CTRL1 


0x00003028 CPO ADDR REMAP CTRL (0x00001F88) TPO ADDI AN 


| Bit |31 | 30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 [19 | 18 | 17 | 16 | 


reserved 


CPO ADDR B8 REMAP 


CPO ADDR REMAP CTRL1 


31:13] | HO. | 0x0 H Reserved — .— — — — | 


xcu Mt [12] CPO PUB IRAM B8 PROT EN 


PO PUB IRAM 
CPO PUB TRAM 
CPO PUB | TRAM 


CPO PUB IRAM iure PO PUB IRAM B4 PROT EN 
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| B4 PROT EN | 


OPO PUB TRAN PUB _ TRAM 
PO PUB IRAM 


EET. CPO PUB IRAM BI PROT EN 
B0-PROT EN. CPO PUB IRAM BO PROT EN 
CPO ADDR B8 

REMAP ~~ | [3:0] CPO ADDR B8 REMAP 


6.29.1.30 CP1 ADDR REMAP CTRLO 


0x0000302C CP1 ADDR REMAP CTRLO (0x10876543) ort A Ne 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | cei ADDR B7 REMAP | CP1 ADDR B6 REMAP | CP! ADDR B5 REMAP | CP1 ADDR B4 REMAP | 


| Name | CP: ADDR B3 REMAP | CPI ADDR B2 REMAP | CPI ADDR Bi REMAP | CP1 ADDR BO REMAP | 
| Reset | o [+ |1 [oj oļiļoļijoļjiļoļjļoļoļj oo al 


CP1 ADDR REMAP CTRLO 


CPI-ADDR B7. | s. 
REMAP ~~ | [81:28] CP1_ADDR_B7_REMAP 
REMAP | 127:24] CP1_ADDR_B6_REMAP 
PT ADDR B5] 13. 
REMAP ~~ | [23:20] CP1_ADDR_B5_REMAP 


REMAP - [Dd y e [og — [0P1 ADDA BA REMAP ———— 
mp ERE [ja [rw [os [cwn sa REMAP 
GRUPO na [aw [os or aoon senem — — 
REMAP ONT [RW [od — CPI ADDR BI REMAP | 
eee Se [[S0] RW jos — CPI ADDR BO REMAP | 
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6.29.1.31 CP1_ADDR_REMAP_CTRL1 


0x00003030 CP1_ADDR_REMAP_CTRL1 (0x00001C72) ee 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Type | 


Type ss S A T 
| Reset [o | o [0 fo of oļ oļ of oļoļoļoļjoļoļoļ o 
| Bit | 15 | 14 | 13 | 12 | 11 (to | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 


PN 


N 
| Type | ro |a] 
| Reset [o | 0 | 0 | [o] o| Kg — NN 


CP1 ADDR REMAP CTRL1 


31:13] [RO |0x0 | Reserved 


KE PETIT nw [oo [or pus manea proren — 
[s 
Para [m [o — 


BS BROT EN. CP1_PUB_IRAM_B3_PROT_EN 
B2 PHOT EN. CP1 PUB IRAM B2 PROT EN 
Bi PROT EN. CP! PUB. IRAM. B1. PROT. EN 
B0 PROT EN. CP1 PUB IRAM BO PROT EN 
PT ADDR B8. | a. 
REMAP. ~~ | [3:0] CP1_ADDR_B8_REMAP 


6.29.1.32 CP2_ADDR_REMAP_CTRLO 


0x00003034 CP2 ADDR REMAP CTRLO (0x43210876) Ra T 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | cP2 ADDR B7 REMAP | CP2 ADDR B6 REMAP | CP2 ADDR B5 REMAP | CP2 ADDR B4 REMAP | 


RW 
| Reset | o | 1|]ojoloJjop|:9|tjojoj|sjojojogp]og| 
| Bit [ws |14 13 | 12 | 11 | 100| 9 |8|7 |6|5,;4,;3 2 ,1]|0 
| Name | cP2 ADDR_B3 REMAP | CP2 ADDR B2 REMAP | CP2 ADDR Bi REMAP | CP2 ADDR BO REMAP | 


| Reset [ o | o | o j| o js] o jojo po lo Ps o] 
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CP2_ADDR_REMAP_CTRLO 


CP2 ADDR B7_ |37. 
READ | [31:28] CP2_ADDR_B7_REMAP 
REMAP [27224] CP2_ADDR_B6_REMAP 
P2 ADDR B5. | 153. 
REMAP ~~ | [23:20] CP2_ADDR_B5_REMAP 


[Remap — [[19:16] [RW |ori — COPA ADDA B4 REMAP — NN 
c ERE [nem [os [eee aon sa mewe — 
EEE [mes [mr [os (era soor sereme — 
[REMAP "—- |1741 [Rw [ox — 'CPe ADDR Bi REMARQ NS’ | 
Remap |180] [RW [oxe [cP2 ADDR BARER N | 


6.29.1.33 CP2 ADDR REMAP CTRL1 


0x00003038 CP2 ADDR REMAP CTRL (0x000003F5) SP2 ADDI CAT MM 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


CP2 ADDR B8 REMAP 


CP2 ADDR REMAP CTRL1 


31:13] [RO | 0x0 | Reserved 


xcu Mt [12] CP2 PUB IRAM B8 PROT EN 


P2 PUB IRAM 
CP2 PUB TRAM 
CP2_ PUB TRAM 


CP2 PUB IRAM | — met P2 PUB IRAM B4 PROT EN 
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| B4 PROT EN | 


PTT PUB IRAM 
P2 PUB IRAM 


EET CP2 PUB IRAM BI PROT EN 
BO PROT EN. CP2_PUB_IRAM_B0_PROT_EN 
CP2 ADDR B8 , 

REMAP ~~ | [3:0] CP2_ADDR_B8_REMAP 


6.29.1.34 IO_DLY_CTRL 


0x0000303C IO DLY CTRL (0x00000000) IO DLY CTRL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 
| Type MEN 
| Reset oļi oļvomļuoļuodjomļsosļ|osļ|o= | Sono eo ro T 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 ! 3 | 2 | 1 J| O | 
| Name | reseved | CIK CCIR DLY SEL | CLK CPIDSP DLY SEL | CLK CPODSP DLY SEL | 
C a 


RW 
| Reset |0 (0 tototoftotoftotoftofofofpotofoto | 


IO DLY CTRL 


31:12] | HO. | 0x0 H Reserved — 0. .— | 


SEL A THR CLK CCIR DLY. SEL 
BY SEL - | (7:41 CLK CP1DSP DLY SEL 
[K CPODSP |. 

DYsEL 7 [13:0] CLK CPODSP DLY SEL 


6.29.1.35 AP WPROT EN 


0x00003040 AP WPROT EN (0x00000000) AP WPROT EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 0ü— —à à à  —  APAWADDRWPROTEN —. | 


| Name | —  — 1 1 1 APLAWADDRWPROTEN S 
RW 
| Reset | o | o | o j| o j ojo jo jo jopjo opo ,»o 9o jo jo | 


AP. WPROT. EN 


SHOY EN — | 91:0] AP_AWADDR_WPROT_EN 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 723 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


6.29.1.36 CPO WPROT EN 


0x00003044 CPO WPROT EN (0x00000000) CPO WPROT EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CPU AWADDR WPROT EN 


| Name | — 1 à à à à à  CPOAWADDRWPROTEN Z | 
| Reset | o | o j o [ o [o jo jo jo jo gpogjo o jojo Jpopoj 


CPO0 WPROT EN 
PO AWADDR 
Wenor eer | Bird CP0_AWADDR_WPROT_EN 


6.29.1.37 CP1_WPROT_EN 


0x00003048 CP1_WPROT_EN (0x00000000 CP1_WPROT_EN 
| Bit | 31 | 30 | 29 | 28 |27 |26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1L 1 à o0  — GCPLAWADDRWPROTEN O | 


| Name | — .  —  CPLiAWADDRWPROLTEN O O Z  — | 
RW 
| Reset | o fo fofofofofofofoftofoftoftofofotfo | 


CP1_WPROT_EN 
P7_AWADDR— | 11. 
WPROT EN | [31:0] CP1_AWADDR_WPROT_EN 


6.29.1.38 CP2_WPROT_EN 


0x0000304C CP2_WPROT_EN (0x00000000 CP2_WPROT_EN 
| Bit | 31 | 30 | 29 | 28 | 27 |26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1 1 1 à à  GCP2AWADDRWPROTEN Z | 


| Name | — 1 üà— à) —  —  GCP2AWADDRWPROTEN Z | 
| Reset | o | o j o j| o j ojo jo jo jopjo opo ojo yo )j»oj 


CP2 WPROT EN 


VIEBOT ee = | 210] CP2_AWADDR_WPROT_EN 
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6.29.1.39 PMU_RST_MONITOR 


0x00003050 PMU_RST_MONITOR (0x00000000 PMU_RST_MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PMU RST MONITOR 


PMU RST MONITOR 


| Reset | o | o [| o | o j o [o joo jojo ; opo o ]o |o jo | 


PMU BST MONITOR 

: Reset "uu 

tene [m mee [EE Tue — — 
OR — [81: 0] PMU RST MONITOR 


6.29.1.40 THM RST MONITOR 


0x00003054 THM RST MONITOR (0x00000000 THM RST MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


THM RST MONITOR 


| Name | — .—  .— )1 — THMRSLMONTOR — 0000 | 
RW 
| Reset | o | o | o j| o j ojo jojo j opo , opo ojo yo jo] 


THM RST MONITOR 
i uade TUM BST MONITOR 


6.29.1.41 AP_RST_MONITOR 


0x00003058 AP_RST_MONITOR (0x00000000 AP_RST_MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


AP RST MONITOR 


| Name [OP RST MONITOR, — 0 000000 | 
| Reset | o | o j o j| o j o jo jo jo jojo opo ,»o po jojo | 


AP. BST MONITOR 


AAST | 18120] AP_RST_MONITOR 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 725 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


6.29.1.42 CA7_RST_MONITOR 


0x0000305C CA7_RST_MONITOR (0x00000000 CA7_RST_MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CA7 RST MONITOR 


CA7 RST MONITOR 


| Reset | o | o [| o | o j o [ o jojo jojo ; opo ,»o]o jo jo | 


CA7 RST MONITOR 


A/ RST MONI : 


6.29.1.43 BOND OPTO 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | BOND. OPTIONO 

| Type | .— |  — — Fo X. M$ P JU Àoe  9b$3$$^' | 
|Reet[o0|oj|ojojojojoj|o |o |o [o [|o [|o |o |o SJ|[o| 
| Bit | 15| 14j 13, 12/| 11] 109|8/|,7|6|5|4]|98 |? | t | O | 
| Name |  — — À sovporroN O — — — — U üO 
| pe | — d WO  — — — — — — — — — 3] 
[Reet[o0|ojojojojojo jo [jo jo jo [o jo |o |o [o || 


BOND OPTO 


rans [on [we [Ste 


Bonding tions status; Write 
Addrese= 32' hd 2E_00B4 
BIT[O]: 1--JTAG disable 0--JTAG enable 
BIT[1]: Reserved 
BIT[2]: 1--Secure boot enable 0--Secure 
boot disable 
BIT[3]: Reserved 
BITIS]. 1. DisableW 0. Enable W 
5|: 1-- Disable -- Enable 
BONU VF ION | (31: 0] BIT[G: 1— A7 1 core(Core1/2/3 power off) 
0— A7 more than 1 core 
ij 7]: E A7 2 core(Core2/3 power off) 
-- ore 
BIT: OGPU 2 core 1--GPU 1 
BITI 0:9]: reserved 
BIT[11]:  0—ADI interface 1—l2C 
interface 
31:12]: reserved 
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6.29.1.44 BOND_OPT1 


0x00003064 BOND_OPT1 (0x00000000 BOND_OPT1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


BOND OPTION1 


BOND OPTION1 


OY TBA 
| Reset | o | o | o | o j o [ o jojo jojo ; opo opo jo jo | 


BOND OPT1 


Bonding options status; Write 
renee 32'h402E 00B8 

BOND OPTIO [31:0] Suk 1--JTAG enable 0--JTAG disable 
BIT[31:1]: reserved 
Note: jtag_ enable = -bond optionO[O] | 
bond option1[O]; 


6.29.1.45 RES REGO 


0x00003068 RES REGO (0x00000000) | |. RES REGO | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


RES REGO 


RES REGO 


e 
| Reset | o | o j| o j| o j ojo jo jo jopo opo ,»o9po o 9j») 


RES REGO 


Field Name (Bit = | Type | dua Description 


HES HEGO 


6.29.1.46 RES REG! 


0x0000306C RES _REG1 (0x00000000 RES HEG) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


RES REG! 


| Name | — 1 .— à 1 à). à  mEesRER —— 0 0 0 5 à [| 


RW 
| Reset | o | o | o j| o j ojo jo jo jopjo opo opo, o)» 
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RES REG! 
RES HEGÍ 31:0 
6.29.1.47 MPLL CFG1 


0x00003070 MPLL CFG1 (0x2762746E) MPLL_CFG1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MPLL KINT 


RW 


"a 
MPLL KINT erv oi MPLL_RSV O MPLL_NINT 


B EEEE LC 


MPLL_CFG1 


MPLL_KINT [31:12] Oxe762 | MPLL modulator Kint 


[reserved sf [V7 |RO  jOx0 |Reserved | 
EEN. NI PLL feedback divider select signal: 
MPLL_DIV_S [10] R 0: integer divider 
1: fractional divider 

| MPLL HSV— |[9:8] |HW  |Ox0 | Resevedbits —^ &—— .—. ^»  » | 
| MPLL MOD EN |[/] |HW |0x0 | MPLL modulator moden — — — | 
E SLT EN [T6] T ier modulator semen | 
| MPLL NINT — [[5:0] [RW jOx2E T MELL modulatorNint_  — ^^ | 


6.29.1.48 DPLL CFG1 


0x00003074 DPLL CFG1 (0x00000429) DPLL CFG1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


DPLL KINT 


- DPLL KINT DPLL RSV B D DPLL_NINT 


wt pep] pee e] 
Lo | 0 | 0 | 0 NEM KCN REC ONERE EST] 
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DPLL_CFG1 


Field Name Bit |Type | Noe Description 


DPLL_KINT 31:12 DPLL modulator Kint 
[reserved [|M] |RO — 0x0 | Reserved | 


PLL feedback divider select signal: 
DPLL_DIV_S [10] R 0: integer divider 


1: fractional divider 
|DPLL RSV |[9:8] | RW_ [0x0 | Resevedbits Cid 
DPL SDE EN H EN 00 | DPbEmodldorsdmuon. . — ND 
| DPLL NINT  |([5:0] T RW  [0x29 |DPllLmodulator Nit — — — | 


6.29.1.49 TDPLL_CFG1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | TDPLL KINT 
T 
A EDU oo | m 
E 


m ru 
m 
BG TDPLL_KINT I y TDPLL NINT 
ed 


-pee 
— ER po [0 [0 | 


TDPLL_CFG1 


TDPLL_KINT [31:12] QXS9D | TDPLL modulator Kint 


(reserved |M] |HO — |0Ox0 | Reserved —. —  —  — | 
PLL feedback divider select signal: 
TDPLL DIV S [10] R 0: integer divider 
1: fractional divider 


IDPLL RSV Ba a ee 


TOPUL-SOWE 0x1 TDPLL modulator sdm_en 
TDPLL_NINT TDPLL modulator Nint 


6.29.1.50 CPLL_CFG1 


0x0000307C CPLL_CFG1 (0x00000418 CPLL CFGi 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Reset | o | o j o | o j ojo jojo j opo jo po ,»o jo jo 9j» | 
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a 

CPLL_KINT erv v CPLL RSV MO CPLL NINT 
ed L 
EN 


S [o | m poe pne 
LT rT Pee oo To "EON SENE 


CPLL CFG1 


Field Name (Bit [Type | di Description 


[reserved [11] |HO |0 T Reserved | 
PLL feedback divider select signal: 
CPLL_DIV_S [10] R 0: integer divider 
1: fractional divider 
CPLL RSV [9:8] |HW [0 | Resevedbits | 
| CPLL MOD EN |[7] |HW |0x0O | CPLL modulator mod en | 
CPLL SDM EN |[6] |RW  j|0Ox0 |CPlLmodulatorsdm_en — — | 


6.29.1.51 WIFIPLL1 CFG1 


0x00003080 WIFIPLL1 CFG1 (0xD89D9461) WIFIPLL1 CFG1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


WIFIPLL1 KINT. 


WIFIPLL1 KINT erv priui m; m WIFIPLL1_NINT 
A RSV 


RENI E RW 
Loo, |oļofļoļtiļs|jojojoļo | 


WIFIPLL1 CEG) 


WIFIPLL1 KINT | [31:12] [RW | Bo WIFIPLL1 modulator Kint 


[reserved |M] |HO 0x0 |Reserved — — —— —  —— — 
PLL feedback divider select signal: 
WIFIPLL1_DIV_ | 191 RW | oxt 0: integer divider 


1: fractional divider 


WIFIPLLT_RSV_{[9:8] [RW |0x0 | Resevedbits >>> 


a la WIFIPLL1 modulator mod_en 


V UE SDN WIFIPLL1 modulator sdm en 
WIFIPLLT NINT WIFIPLLi modulator Nint 
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6.29.1.52 WIFIPLL2_CFG1 


0x00003084 WIFIPLL2 CFG1 (0xEC4EC464 WIFIPLL2 CFG1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


WIFIPLL2_KINT 


BR WIFIPLL2_KINT "d E M WIFIPLL2 NINT 
ed 


e | w — pe] m few fa 
Lo [o foti] ojojo] Loo spo,oj 


WIFIPLL2 CFG1 


WIFIPLL2 KINT | [31:12] |RW | &XEC4  WIFIPLL2 modulator Kint 


[reserved —  . [|f] [RO [0x0 H Reserved «—0 .— — 
WIFIPLL2 DIV PLL feedback divider select signal: 


[10] RW 0x1 0: integer divider 
1: fractional divider 


WIFIPLLe_RSV_|[9:8] [RW — |Ox0 | Resevedbits —5 . — | 


eee DEL WIFIPLL2 modulator mod. en 


TEN = SDM WIFIPLL2 modulator sdm en 
WIFIPLL2 NINT ET Im a a WIFIPLL2 modulator Nint 


6.29.1.53 AON QOS CFG 


0x00003088 AON QOS CFG (0x00000000 AON QOS CEG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


| Name | reserved 

DM S S S MEE ICE EN CSM| 
| Reset_| oni |on)| or | Monon emos on Son Non| omen eso oro ro 
| Bit [15 | 14 | 13 [1 12] 11) 10] 9 |] 8] 7] 6} fs | as] 21] 0] 
| Name | aosrRcPpu | — ooswGPU | X aosnGsP |  a@osw ese | 
[Type | — w |] ow ë | w ë | w | 
| Reset | o | o | o | o Jj o j| o Jj o j o j o jo jo jo jo jojo jo, 


AON QOS CFG 


Field Name Bit — |Type | UE Description 


31:16] | RO [0x0 | WIFIPLL2 modulator Kint 
| COS H GPU  |[15:12 QOS for GPU Head 


[OOS W GPU [[11:8] [AW [0x0 T OOS for GPU Write 
[GOS R GSP —[[7:4| [AW — [0x0 — | QOS for GSP Read 
[GOS W_GSP [[3:0] [AW [0x0 [005 for GSP Write 
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6.29.1.54 BB_LDO_CAL_START 


0x0000308C BB_LDO_CAL_START (0x00000000 BB_LDO_CAL_START 
| Bit [31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 [| 23 | 22 [ 21 | 20 [ 19 [ 18 [ 17 [ 16, 


reserved 


B eee _ 


BB_LDO_CAL_START 


Field Name Bit — |Type | Taa Description 


[reserved —— [[31:1] [RO  |0x0 | WIFIPLL2 modulator Kint 


BB LDO CAL write "1" to start BB LDO calibration. It 
TART RM. we 


6.30 PUB Control Register 


Base Addr Range Addr Map Description 
0x3002 0000 ~ 0x3002 FFFF PUB REG (64KB) 


[offset Addr — [Name — Dessipion — 
[oro — — [BUSMON-CNT-STARTSET | 
[02000 — — [BUSMON-CNT_STARTCLA | — — 
[nip — —|suswovcrasET — | ——  — — 


[mao  [eusmon creon —— | — — — — — 
foxii0 |ooRooscraisET — | ——  — — — -— 
[mao |oRooscraidn — | — — — — — —  - 
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[offset Addr [Name Dessipion —  — 
[oia — —|poRooscroeseT SSCS 
[now  [ooroos creca — | — — — — — — -—— 
[miss —— |ooRooscroosET — | ———  — — 
[mam — ooRooscroudR — | — — — — — 
[ioc —  |ooRuoossESET | —— o ooo 
[mauc [oor macos SEL — | o 
foxio40 [oor maos RcFGoSET | = = SSS 
[w200 [oor ID2G0S_ACFGOCLR | —— = = 
oao [oor macos meras | 
[now [oor macos RcreiGiR [SSCS 
08 [oor moos RcFGeSET | 
w208 [oor moos aoran J 
CC RCFGSSET | 
[mawc |DbRioosRoFGSCUR | SSS 
[wo [oor becos aoreaser | —— 
[nexo |DoRipeQoS RcFG4 GER | — — — 
[ni [DoR pacos RcFGSSET | — O O O OOS 
w204 [oor ID200S_ACFascLR [SSS 
[oe [oor meaos RcFG6SET | 
[2058 [oor maos orason | SSS 
[nic [oor H | —— 
[mac |ppRuoos RcrazGR | —  — 
[oo [oor maos RcFGBSET | 
[maxo  |DDRibeOS moras g. | — 
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[offset Addr [Name —  Dessipion — — 
[oro [oor moos RcrGéSET | —— 
w204 [oor maos areon | SOS 
[ipo [oor maos WcFGoSET | 
[2080 [oor maos woraocrn | = — — 
[nip [oor maos mera sr | 
[ma [oor moos era gn | 
[ipe [DoR 0200s wcraesET | 
[2088 [oor maos meras gn | o= = 
[orc [pooR maos meras sr | 
w086 [oor maos wcrescth | = o oOo 
[ipo [oor macos WcFG4SET |O OSS 
[maxo [oor maos woran | SS 
[nio [oor maos WcFGSSET | 
[max [oor maos worsen | = = 
[ipe [oor maos erac ss | 
[maxe [oor Deas erac on | — — — o 
omz [oor maos WcraTSET | = o 
[mac [oor mos era gn | — o= — 
COO mera s | 
[mao — ļobRbzaos meras on | — — o= 
[ooa [oor maos WcFGeSET | — SoS 
wo [oor pzaos era an | = = — 
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[offset Addr [Name  Dessipion —  — 
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6.30.1.1 BUSMON CNT START 
0x00000000 BUSMON CNT START (0x00000000 BUSMON CNT START 


0x00001000 BUSMON CNT. START SET REMOTE AT ĀTRU 
0x00002000 BUSMON_CNT_START CLR ili e e La 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 

| Name | reserved 

| Type | 
SevCir EN 

| Reset | o | o | o | o P o | o | o j o | o | o j o | o | o j o | o | o 

| Bit | 15 | 14 | 13 | 12 ; 11 | 10 | 9 | 8 | 7 | 6 J 5 | 4 | 3 Jj 2 | 1 | 0 | 


- 8 


e I M ————————— 
EHE 
| Reset | o | o | o j| o j o [o jojo jojo opo ,»o jo jo Jj o| 


BUSMON CNT START 


asn T [ve E E 


[reserved — . [3:1] [RO | O Reserved | 


6.30.1.2 BUSMON CFG 


CT RECIPES SII RESISTE EC REIS 


PU PU PU PU PU PU PU PU PU 
B B B B B B B B B 
BU BU BU BU BU BU BU BU BU 
reserved SM SM SM SM SM SM SM SM SM 
ON ON ON ON ON ON ON ON ON 
8 : 7 = 6 S B = 4 = 3 : 2 "i 1E] 0 S 
B 


e| o — — pow [ow [oer poc n | [9 [o [09 | 
| Seter [0 Sic Sic 
SS anana K AKTI 
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- _ 


type Rr | e | [o 9 | 
|SeuCr|  — 1 10 0 | 
EE E RR NC NC RC RA 6 


BUSMON CFG 


anes [on [me [Si [Us 


31:26] [RO | JOx0 | Reserved — —— | 


PUB BUSMONO EB 
pes (tial [RW NSN [or — [PUBBUSMONEEB ——- 
pes | ER, NIE [ot [PuB pusmoni EB | 


Pes [TL ANN ISO [oct |PUBBUSMONDEB 


15:10 — I ee ea Tele sveuoe sore nar 


erie te NELCETTTE ICA 
mim m 
PEE aa [se [on |e so soror 
ba [nue musnane sort AST 

IR 


PUB_BUSMON6_SOFT_RST 


"UB m [4] PUB_BUSMON4_SOFT_RST 


ris s m [sc Jaa pm Bon sorr er 
$0 prem [B]. Jw ise" |06 river 
Psor Rs |tu [Rw (sc [o [Pus Busmoni sort Rs | 
PER SURI Jav [sc Jas mo suc SOFT er 
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6.30.1.3 DDR_EB 


0x00000008 DDR_EB (0x00000000) DDR_EB 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | 


reserved 


Hr pD--—— "M —— "A ——— —— nu 
KELCTNEUNMECNEUNEONECNECMECN SCR EC | CN O CURE Oe o 
| Name | à 


reserved 


| Type ss IMMO" E 
El es Sos rosa ero ton ero [rone none 


DDR EB 


[reserved |[$1:0] [RO | 0x0 H Reserved — ^ —  — | 


6.30.1.4 DDR SOFT RST 


0x0000000C DDR SOFT RST (0x00000000) DDR SOFT RST 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Type | 


ype |P ss is EE 
| Reset | o | o [o | of oļoļoļjoļoļoļoļjoļjoļoļoļoi 
| Name | ā 


reserved 
| Type (S S S ONE as TIENE 
| Reset [S] S I E Soo qos eroi evo] roi onion O 


DDR_SOFT_RST 


[reserved |[91:0] TRO [0x0 | Reserved —— .— = — | 
6.30.1.5 DDR_GOS_CFG1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — pvc araoss | Dmc awaoss | DMCARQOS2 | — DMCAWQOS2 | 


Type RW 


sic 

| Reset | o | o | o | o | o [| o | o [o j| opo opo o pop o jo | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | — pvcanaos: — | —DMCAWOGOS ! — | — DMCARQOSO — | — DMCAWQOSO | 
| Reset | o | o j o j| o j o jo jojo jojo ; opo ,»o po jo 9j o 
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DDR_GOS_CFG1 


DMC ARQOS 3 | [31 :28 DMC ARQOS 3 


DMC_AWQOS_3 | [27:24] |RW_ |S/C. |Ox0 | DMC AWQOS E 
[DMC-ARQOS 2 |[2320] |RW [S/C [0x0 [ DMC-ARQO 


|DMC_AWGOS_2 | [19:16] [RW |S/C 0x0 |DMC AWQOS2 — | 
OO mA LAW SSE 0x0 DME WADE T ————— 

[11:8] [RW |S  [Ox0  |DMC AWQOS 1 — — —— | 
| DMC_ARQOS_0 ||z:4] [RW [SC  [OxX0 | DMC_ARQOS_0 | 
DMC AWQOS 0 DMC AWQOS 0 


6.30.1.6 DDR_QOS_CFG2 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | — pvcanaos7 | oMC_Awaos7 — | DMCAROOS6 — | — DMCAWQOS6 — | 
[Reset | o | o | o |j oj oļojoļojoļoļjoļjoļj oj oļo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | — pvcanaos5 | Dmc Awaos_s | DMCARQOS4 | — DMCAWQOS4 | 
| Reset | o | o j| o j| o j ojo jo jo j opo opo o 9po jo Jj o 


DDR QOS CFG2 


[FieldName |Bit [Type |Giear |Value |Description 
MCA L TSB] EN [SE OS 7 — — — 

QOS_/ | [27:24] | RW |S/C Ox0 |] DMC_AWQOS_7 | 
| DMC_ARQOS_6 | [23:20] |RW [SC |Ox0 | DMC_LARQOS_6 | 
FOMC-AWGOS_6-| [19:16] ew SIC [0x0 H 6—1 
-PMO ARAOS S [NSI] [RW__ [SC [0x0 ee NN 
| DMC_AWQOS_5 | [17:8] |RW  |S/C  |0x0 |DMC AWQOS S5 | 
| DMC_ARQOS_4 |[/:4] [RW [SC  [|Ox0 | DMC_LARQOS 4 | 
FDMC-AWGOS 4 | [3-0]. AW — [8/6 — 00 — | DMC-AWGOS 4 — — 


6.30.1.7 DDR QOS CFG3 


0x00000018 DDR QOS CFG3 (0x00000000) DDR QOS CFG3 
0x00001018 DDR QOS CFG3 SET DDR QOS CFG3 SET 
0x00002018 DDR QOS CFG3 CLR DDR QOS CFG3 CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Type POR 
Set/Cir [as Se eo ae ee oe ee a Se ee eae ee eee 


| Name | veancose | DMCAWQOS 9 | . DMCAROOS.S | DMCAWQOSS | 
| Reset | o | o j| o j o j| o | o | 
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DDR_QOS_CFG3 


[reserved | [31:16] | 
SO AROS 9 | Āā 9 TEABE 12 w oe oo DMC ARQOS 3 


[11:8] HW T SC 0x0 | DMC AWQO 
DM -ARQO 8 |[z4| |Rw_ SiC |00 DMC_ARQO 
DMC AWQOS 8 so TAN —TS/C — [0x0 — DMC AWQOS 


6.30.1.8 DDR MRR STATUS 


0x0000001C DDR MRR STATUS (0x00000000 DDR MRR STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

| Type — |— | — | L| I | 
| Reset | es en nn KS S K d RC EROR K [RO 
„sa eee 


R N 


DDR MRR STATUS 


reserved — — |[|91:9] | HO |Ox0 | Reserved — — — | 
DDR O RD 


IELTS ts [RO foo | DDRC_CO_RD_MRR_DATA_VALID 


DDRC.CO RD- |77. 
MRA DATA -|17:0] [RO foxo  |DDRC CO RD MRR DATA 


6.30.1.9 DDR ID2QOS SEL 


0x0000003C DDR ID2QOS SEL (0x00000000) DDR ID2QOS SEL 

0x0000103C DDR ID2QOS SEL SET DDR ID2QOS SEL SET 

0x0000203C DDR ID2QOS SEL CLR DDR ID2QOS SEL CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | | CIEL 


reserved DMC ID SEL 


| Type | |  0mRO 5 0] R | 
DESEE NEUEN 


Set/CIr 
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DDR ID2QOS SEL 


EE 


31:26] |RO | | 


DMC_ID_SEL 25:16] | RW | S/C [0x0  |DMC ID SEL 
190] |RO | —  jOx0 | Reserved — | 
[DMC QOS SEL [[9:0] TRW [SC [Ox0  |DMC GOS SEL | 


6.30.1.10 DDR ID2QOS RCFGO 
DDR ID2QOS RCFGO (0x00000000) DDR ID2G0S RCFGO 


0x00001040 DDR ID2QOS RCFGO0 SET MEE MN 
0x00002040 DDR ID2QOS RCFGO0 CLR MEE" gr d 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | DWwc_ARoos 0 !D7 | DMC ARQOS 0!D6 |  DMC ARQOS 0|D5 |  DMC ARQOS OID4 | 
[Reset | o | o | o |j o }ofot}tofotofofofotfotofo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |; 5 | 4 ! 3 | 2 | 1 J| O | 
| Name | wc ARQOS obs |  DMC ARQOS 0!D2 |  DMC ARQOS.0|D! |  DMC ARQOS OIDO | 
| Reset | o | o | o j| o j ojo jo jo jojo yo po opo o Jj] 


DDR ID2QOS RCFGO 


Feu [mo [me [Me [Mer [ome 
memos eran len sc [as [mecs aie — 
Die [ga] [sc foo oe pn005-005 — 
THEO T neas me [sc [os [ome aroos om 
THECA HEE [rw [sc [os [pme aroos oms 
Dim [mes [mr [sc [ws foue oos om 
Pos S a [mr [sc [os [pme mosom 
THAO TI [m [se os [ome anos omo — 


6.30.1.11 DDR ID2QOS RCFG1 
0x00000044 DDR ID2QOS RCFG1 (0x00000000) DDR ID2QOS RCFG1 


0x00001044 DDR ID2QOS RCFG1 SET DOR eee RCFG1 
0x00002044 DDR ID2QOS RCFG1 CLR DDR s RCFG1 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
[Rw | RW m | | nw | RW EH 
| Sc O 


Sic 
|ojoļojļjoļojoļojļjojoļjojoļoj oļjojoļo 
[15 | 14 | 18/12 1| 100|9 8|7,6|5|4/|3/|2/,|,1/|0 

RW RW 
|SeUCIr| | — sc &«— |  Á sc  » | eso ^» So 9| 
| Reset | o | o j o j| o j ojo jo jo jojo y; opo ,»o po o jo | 


DDR ID2QOS RCFG1 


ae NNNM 
EO eran fon [se feos SSE 
THER foran [rw [sc os [omo anoos es — 
THEO Tisas [rw [sc [os owcwmesirs — 
THEO [ness [m [sc [os fome aroos io — 
TREAT ns: [rw [sc [os fome aroos ims 
E Isa [mr [sc far [megas um —À 
THAO TIR [mr [sc [oo mewmoosim 
THAT Is [m [se [os [ome anos imo — 


6.30.1.12 DDR ID2QOS RCFG2 
0x00000048 DDR ID2QOS RCFG2 (0x00000000) DDR ID2QOS RCFG2 


0x00001048 DDR ID2QOS RCFG2 SET MITES 
0x00002048 DDR ID2QOS RCFG2 CLR Magi V uo 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 18 | 17 | 16 | 
| Name | Mc araos 2107 |  DMC ARQOS 2 !b6 |  DMC ARQOS 2 |D5 |  DMC ARQOS 2 D4 | 
| Reset | o | o | o | o | o [| o | ojo j| opo opo o pop, j| o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | wc araos 2 iD3 |  DMC ARQOS 2 D2 |  DMC ARQOS 2 iD! |  DMC ARQOS 2 IDO | 
| Reset | o | o j| o j| o j ojo jo jo j opo ;o po o po jo 9j o 


DDR ID2QOS RCFG2 


eame [st mee [Em [E 


DMC ARQOS 2 ; 
[31:281 DMC_ARQOS_2_107 


[DMC_ARGOS 2 [2724 DMC_ARGOS 2 TD6 
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D6 j|. L|. obf [| [fj y y y 
DRG ARQOS_2 | [19:16] DMC ARQOS 2 ID4 

DMC ARQOS 2 |. 

(15:12 DMC. ARQOS 2 ID3 


6.30.1.13 DDR ID2QOS RCFG3 
0x0000004C DDR ID2QOS RCFG3 (0x00000000 DDR ID2QOS RCFG3 


0x0000104C DDR ID2QOS RCFG3 SET «Áo ^ wis 
0x0000204C DDR ID2QOS RCFG3 CLR UN. ro 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | wc araos 3107 |  DMC ARQOS 3!D6 |  DMC ARQOS 3 !D5 |  DMC ARQOS 3 ID4 | 
[Reset | o | o | o |j o oļoļjoļojoļojļjoļjoļj oj oļo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | wc araos 3_iD3 |  DMC ARQOS 3152 |  DMC ARQOS 3D! |  DMC ARQOS 3 IDO | 
[Reset | o | o j| o [ o [o jo jo jo jo gpsogjo ojo jo 9popoj 


DDR ID2QOS RCFG3 


mae [m [me [Rn [Us 


DM -ARQOS 


DMC_ARQOS 3 . 
[19:16] 0x0 — | DMC ARQOS 3 104 
be 3 S/C 0 


[15:12] DMC ARQOS 3 ID3 


6.30.1.14 DDR ID2QOS RCFG4 
0x00000050 DDR ID2QOS RCFG4 (0x00000000 DDR ID2QOS RCFG4 
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DDR ID2QOS RCFG4 SET Raa ākā 
DDR ID2QOS RCFG4 CLR sa a aa 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Dmc ARQOS 4107 |  DMC ARQOS 4!D6 |  DMC ARQOS 4 |D5 |  DMC ARQOS 4 IDA | 


| Reset [o | o Jo[ojo[ol]o[ojop[ol]op[og]ogpopso J| | 

| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 

| Name | wc ARQOS 4|D3 |  DMC ARQOS 4!D2 |  DMC ARQOS 4 |D! |  DMC ARQOS 4 IDO | 
Type RW 

| Reset | o | o | o j| o j ojo jo jo jojo ,o po opo ojo 


DDR ID2QOS RCFG4 


enin. De TEE emm — 
E si [av [sc us oe anās nx  — 
TREO Tes m [sc (oo fomo aroos cs — 
TELA ns [aw [sc [we [puc moss 
TREO nsa m [sc [ow fomo aroos cs — 
emer [ra [mr |57 [ea [mecs cr — 
doeet pe er pe poeni — 
TEES ise me [se oo [owo.ancos cio — 


6.30.1.15 DDR ID2QOS RCFG5 
0x00000054 DDR ID2QOS RCFG5 (0x00000000 DDR ID2QOS RCFG5 


0x00001054 DDR ID2QOS RCFG5 SET Mira iE 
0x00002054 DDR ID2QOS RCFG5 CLR Biar i 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | wc ARQOS s !D7 |  DMC ARQOS s !D6 |  DMC ARQOS 5 !D5 |  DMC ARQOS 5 ID4 | 


Type RW 


S/C 
| Reset | o | o | o [ o | o | o [o |] o |j o [o ] o [| o [o o [ o [ o | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 J| 1 | 0 | 
| Name | bwcanaos 5 D3] DMC_ARGOS_5 ID2 |  DMCARQOS 5]D! |  DMC ARQOS 5 DO | 
S/C S/C S/C 
| Reset [ oļoļo0o]oļo0o]/o]ļo]ļoļ]oļoļoļoļoļoļ]oļ]o| 
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DDR ID2QOS RCFG5 

poene Je De (ee [et [eae 
TECAWGNT pras [rw [se [oe [omo anoss 
THEAET Taran [rw [sc [os [oC ARGOS 5.05 
THEO T pz [rw [sc [os [one aroos sms — 


reis tet) aw EE CNET NI 
| | | g jj N 
TREATS fma [mr [sc [oe [pmo araos sme 
pore raj [sc on [nmm c — 
ping ee ee ee ee ANT 


6.30.1.16 DDR_ID2QOS_RCFG6 
0x00000058 DDR ID2QOS RCFG6 (0x00000000 DDR ID2QOS RCFG6 


0x00001058 DDR ID2QOS RCFG6 SET a 
0x00002058 DDR ID2QOS RCFG6 CLR DUE Te 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | Dmc araos e D7 | Dmc ARQOS 6 bó |  DMC ARQOS 6 |Db |  DMC ARQOS 6 ID4 | 
| Reset | o | o | o | o | o [| o | opo opo opo o jp|opjyo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name |  Dmc_araos_6_iD3 |  DMC ARQOS 6 ID2 |  DMC ARQOS 6|D! |  DMC ARQOS 6 IDO | 
| Reset | o | o | o j| o jo jo jo jo j opo ; opo ,»o 9o jo Jj» | 


DDR ID2QOS RCFG6 

esame [m ues [Star [RE [meme ——— 
ES m [sr Jos [ones ser 
Tee Tea [an [sc [oo [onc anaos.c 06 — 
Tees [aw [sc [oo Taa 05 — 


fatal I9] |6 pv (i c 
us ee | ee C TL CT | 
mer a [m [sc [os Jom noon soe — 
Hum Mr ac | RUP (ur | 
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6.30.1.17 DDR_ID2QOS_RCFG7 
0x0000005C DDR_ID2QOS_RCFG7 (0x00000000 DDR_ID2QOS_RCFG7 


0x0000105C DDR ID2QOS RCFG7 SET ie d 
0x0000205C DDR ID2QOS RCFG7 CLR Baiar cd 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 18 | 17 | 16 | 
| Name | wc araos 7 iD; |  DMC ARQOS 7 |D6 |  DMC ARQOS 7 ID5_ |  DMC ARQOS 7 ID4 | 


Type RW 
| Reset | o | o | o | o | o [| o | o [o j| opo opo op|onpyo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |; 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | Dmc araos 7 iD3 |  DMC ARQOS 7 D? |  DMC ARQOS 7 |D! |  DMC ARQOS 7 IDO | 
| Reset | 0 | o | o j| o j ojo jo jo jopjo opo opo jo fio | 


DDR ID2QOS RCFG7 


ae J: T 3L NN 
aeea Jau [se [oe ovamo 767 
Te [rag au (sc ow [naa S — 
HE ARCOS esa [aw [sc [oo [onc maos rms — 
Tae Tas [aw sc foo” Taa e — 
kE nse au [se [oo [onc maos rm — 
HE ACCS Tr: ES 86 [on M KAT — 
pm [amie [on acci — 
TERT [ror aw [sc oe [onc anaos.7_60 — 


6.30.1.18 DDR ID2QOS RCFG8 
DDR ID2QOS RCFG8 (0x00000000) DDR ID2QOS RCFG8 


DDR ID2QOS RCFG8 SET ioar = Ed 
DDR_ID2G0S_RCFG8 CLR Re - saldās 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | Dmc araos s D7 |  DMC ARQOS $!b6 |  DMC ARQOS 8 ID5  !  DMC ARQOS 8D4 | 


Type RW 


SIC 

| Reset | o | o | o | o | o [| o | o [o j| opo opo o pop o ,J|»o| 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |; 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | wc AgS s 3 |  DMC ARQOS $152 |  DMC ARQOS 8|D! |  DMC ARQOS 8 IDO | 
| Reset | o | o j o j| o j ojo jo jo jopjo jo po ojo jo Jj o 
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DDR ID2QOS RCFG8 

emm. De [ee [et [eae 
npp areosa sme [se [oe [omo anos SOT 
THEATER T Taran [rw [sc [os [ome aroos eme 
THEO T pz [rw [sc [os [omo aroos ems 


Db |] | JE (po a 
| < JP | uj AY 
TREATS [ira [mr [sc [oo [owo.anaos abe 
ierra [m [e [on meme ei — 
puo (ie: ES DN | 


6.30.1.19 DDR ID2QOS RCFG9 
0x00000064 DDR ID2QOS RCFG9 (0x00000000 DDR ID2QOS RCFG9 


0x00001064 DDR ID2QOS RCFG9 SET 2 cro dc 
0x00002064 DDR ID2QOS RCFG9 CLR E M 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | Dmc araos 9!D7 |  DMC ARQOS 9 D6 |  DMC ARQOS 9 Db |  DMC ARQOS 9 ID4 | 
| Reset | o | o | o | o | o [| o | opo | opo opo o jojo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |; 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | wc araos 9_iD3 |  DMC ARQOS.9 D2 |  DMC ARQOS 9D! |  DMC ARQOS 9 DO | 
| Reset | o | o | o j| o j ojo jojo jopo ;o po ,»o9po jo Jy o| 


DDR ID2QOS RCFG9 

pannes GEOI E TS 8L— NN 
proosa Jau [se [oe [ovome 
Tele a [an [s0 [oo [onc moos em — 
Te esar [aw (sc [oo [onc anaos.o 05 — 


|104 ^ [ede] [RW [sic — Ox — |DMO ARQOS DA | 
lec li ili T D 
mess [ee [mr [sc [oo foue amaos m 
(pcs Eq | eet 
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6.30.1.20 DDR ID2QOS WCFGO 
0x00000080 DDR ID2QOS WCFGO (0x00000000 DDR ID2GOS WCFGO 


0x00001080 DDR ID2QOS WCFGO0 SET MM kkā 
0x00002080 DDR ID2QOS WCFGO0 CLR Ren 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | DwcAwaoso!D7 | Dmc AWQOS 0 !D6 |  DMC AWQOS O!D5 | DMC AWQOS 0 ID4 | 


Type RW 
| Reset | o | o | o | o | o [| o | o [o j| opo opo o pop to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 tT 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | DowcAwaos 03 | DMCAWQOS 0D2 |  DMC.AWQOS O!D! |  DMC AWQOS OIDO | 
| Reset | o | o | o j| o j ojo jo jo jojo opo opo jo fo | 


DDR ID2QOS WCFGO 


Field Name |en [Type | Giear_|Vaiue |Description NI 
Pips (sz) [AW [sic Ao NYA Mc awaos 0 ps | 
| ībā [ae] [rw sig Nu OE awaosa e | 
Pips | 82] [RW GER NOx oue awaos op | 
emoon g [m (sc [ws foue awoos ome — 
III 
no (pus (6 L 


6.30.1.21 DDR_ID2QOS_WCFG1 
0x00000084 DDR ID2GOS WCFG1 (0x00000000) DDR ID2QOS WCFG1 


DDR ID2QOS WCFG1 SET didis ak 
DDR 102005 WCFG1 CLR epo eue 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | DwcAwaoS 1/D7 | DMC AWQOS 1!D6 |  DMC AWQOS 1 D5] DMC AWQOS ||D4 | 


Type RW 


SIC 

| Reset | o | o | o | o | o [| o | oo j| opo opo o opo J| o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | Dowcwaos 1/53 | DMCAWQOS 1!D2 |  DMC AWQOS 1!D! DMC AWQOS 1100 | 
| Reset | o | o j o j| o j ojo jojo jojo ; opo ojo jo jo | 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 748 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


DDR ID2QOS. WCFG1 
pie AWQOS A | [3128] Rw fsc |oo | DMC_AWGOS_1_1D7 


Puwa eras [an [sc [os [ove woos 1108 — 
Rewa esar [aw (sc foo [ove awos es 


ln TEST mw SS a ee 
| | | gi A 
pikas a [m [sc [os Jo eos g ON 
E Jos memes c — 
Emo Ier ES juo (ve A | 


6.30.1.22 DDR ID2QOS WCFG2 
0x00000088 DDR ID2QOS WCFG2 (0x00000000 DDR ID2GOS WCFG2 


0x00001088 DDR ID2QOS WCFG2 SET po MERE 
0x00002088 DDR ID2QOS WCFG2 CLR icu P ciii 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 

| Name | DMG awcos 2 i7 | DMCAWQOS?2 D6 | DMG AWaos 2 D5 |  DMC AWQOS21D4 | 
Type RW 

| Reset | o | o | o | o | o [| o | opo opo opo o pop o) o 

| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 

| Name | DwcAwaos2 is | DMCAWQOS?2 ID2 |  DMC AWQOS2 D! |  DMC AWQOS21D0 | 

| Reset | o | o j| o j| o j o [o jojo jopjo ; opo opo ojo 


DDR ID2QOS WCFG2 

ao nu ue e - 
kra S ree PWC 190. Dm [DMCAWGOS TET . 
| Mm WU [2724 [RW (sc (no — [DMOAWOOS ziņā 
kirs [Ese] RW — [SC mo — [DMCAWQOS 21S — | 


līmi (Wd (6 vw - 
ings LC CLAN EC (i CET | 
imer [av [sc [os [ae mos ee 
feel Nr ac | RUP (irc | 
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6.30.1.23 DDR_ID2QOS_WCFG3 
0x0000008C DDR_ID2QOS_WCFG3 (0x00000000 DDR_ID2QOS_WCFG3 


0x0000108C DDR ID2QOS WCFG3 SET MM < kj 
0x0000208C DDR ID2QOS WCFG3 CLR Pašā aid 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Dwc Awaos3!D7 | Dmc AWQOS 3 De |  DMC AWQOS 31D5 | DMC AWQOS 3 D4 | 


Type RW 
| Reset | o | o | o | o | o [| o | o [o j| opo opo o jp|opyo to | 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | Dowcwaos 33 | DMCAWQOS 3 ID2 |  DMC AWQOS 3D! |  DMC AWQOS 31DO | 
| Reset | o | o | o j| o j ojo jo jo jojo opo opo jo fo | 


DDR ID2QOS WCFGS 


R 
Een d LT [AW [Sc — [ox ANN 
Pipe praa [Rw (SiC T Nc as | 
Knee L [AW [sic 1 a 
Pipe TT [rw [sig Nu [Due awaosa e — | 
Pips (52) [RW GER NOx oue awaosa ps | 
Pre g Jau (se [ws | owe-Avoos oe — 
III 
m TE a E (0 per EU. | 


6.30.1.24 DDR_ID2G0S_WCFG4 
0x00000090 DDR ID2QOS WCFG4 (0x00000000) DDR ID2QOS WCFG4 


DDR_ID2QOS_WCFG4 SET aae i 
DDR_ID2GOS_WCFG4 CLR gane iii: 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Dmc_awaos 4/7 | Dmc AWQOS 4 ID6 |  DMC AWQOS 41D5 | DMC AWQOS 41D4 | 


Type RW 


SIC 

| Reset | o | o | o | o | o [| o | o [o j| opo opo o opo J| o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 tT 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | DowcAwaos 403 |  DMCAWQOS 41D2 |  DMC AWQOS 41D! DMC AWQOS 41DO | 
| Reset | o | o j o j| o j ojo jo jo j opo jo po ,»o jo jo Jo] 
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DDR ID2QOS WCFG4 

VELLE VERS HD Se 
Per eme | qp Ju 
Le ered mw. [sce E abs —— 
Cip if |. bū (Vv | 


[ps — T [RW [Sic (did  |DMOLAWGOS E Dé | 
| | SO ce 
immer [av [sc [os masas ion 7 
evene [m [s [on memes c — 
og (I eee ee ee 


6.30.1.25 DDR_ID2QOS_WCFG5 
0x00000094 DDR ID2QOS WCFG5 (0x00000000 DDR ID2GOS WCFG5 


0x00001094 DDR 102009 WCFGS5 SET dili? ui 
0x00002094 DDR_ID2GOS_WCFG5 CLR rsen 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 

| Name | buc awcos 5 D7 | Dmc AWQOS 5 D6 | DMG AWQOS 5 iD5 | DMC AWQOS 5 |D4 | 
Type RW 

| Reset | o | o | o | o | o [| o | ojo opo opo o jojo j| o 

| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 

| Name | DowcAwaossD3 | DMC AWCOS_5 ID2 |  DMCAWQOS 5 D1 |  DMC AWQOS 51DO | 

| Reset | o | o | o j| o j o jo jo jo jopjo opo opo yo 9j» | 


DDR ID2QOS WCFG5 

CT [ox [īre [EE 
DMC AWGOSS Tay, 

DC SOS | [27:24] [se foo DMC AWQOS 5 ID6 

DM AWGO 


piem Sremas (m [sc Jas oneness or 
ms [LC CLAN EC Oe | 
meer ra pr [sc Jas omnes 
Hnc c Ir Rr | RIP. (uo ci | 
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6.30.1.26 DDR_ID2QOS_WCFG6 
0x00000098 DDR ID2QOS WCFG6 (0x00000000 DDR ID2GOS WCFG6 


0x00001098 DDR ID2QOS WCFG6 SET MM dc 
0x00002098 DDR 102009 WCFG6 CLR pado ai 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | buc Awaos e |D7 | Dmc AWQOS 6 De |  DMC AWQOS 6 ID5 | DMC AWQOS 6 ID4 | 


Type RW 
| Reset | o | o | o | o | o [| o | o [o | opo opo ojp|opyo to | 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 tT 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | buc awcos_s_ips | DMCAWQOS 6 ID2 |  DMC AWQOS 6 D1 DMC AWQOS 6 D0 | 
| Reset | o | o j o j| o j ojo jo jo jojo opo opo jo fio | 


DDR ID2QOS WCFG6 


Ferme [m ues [Sa [EE [meme 
Deawoo [mss few (Sc [oe fome moos ems 
Piona [mr NERS [es owe moar 
per ira (U ae fe Lr — 
kR fan [sc os [one moos 6100 — 


6.30.1.27 DDR_ID2QOS_WCFG7 
0x0000009C DDR_ID2QOS_WCFG7 (0x00000000) DDR_ID2QOS_WCFG7 


DDR_ID2QOS_WCFG7 SET bik nd 
DDR_ID2GOS_WCFG7 CLR i ie i ibid 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Dmc_awaos 7 iD7 | DMCAWQOS; ID6 | DMC_AWGOS 7 !D5 | DMC AWQOS 7 !D4 | 


Type RW 


SIC 

| Reset | o | o | o | o | o [| o | oo j| opo opo o opo o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 PT 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | DowcAwaos; 3 | DMCAWQOS 7 ID2 | DMC_AWGOS 7|D! DMC AWQOS 7 IDO | 
| Reset | o | o j| o j| o j ojo jojo jojo yo po ojo jo Jj o 
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DDR_ID2QOS_WCFG7 

eem. De [ee [et [oan 
eT aa few [se foo fomo mes 
Te Teran mr [sc [we fome nes roe 
Te esa (ru [sc foo fome anes e — 


Db ee) mw | L L 
| T | L L 
b [ms [mr [sc [oe [pmo woos rme 
emere [wr [sc Jas [one wes ce 
Emo (īsai ES ll 


6.30.1.28 DDR ID2QOS WCFG8 
0x000000A0 DDR ID2QOS WCFG8 (0x00000000 DDR ID2QOS WCFG8 


0x000010A0 DDR ID2QOS WCFG&8 SET iden bu 
0x000020A0 DDR 102009 WCFG8 CLR Mica ic sūkli 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 

| Name | Dwc Awaos s D7 | Dmc AWQOS 8 !D6 | DMG AWQOS s iD5 |  DMC AWQOS 8 |D4 | 
Type RW 

| Reset | o ^ o | o | o | o [| o | opo opo opo o jojo.) o 

| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 

| Name | uc awcos 8/3 | Dmc AWCOS 8 ID2 |  DMC AWQOS 8D! DMC AWQOS 81DO | 

| Reset | o | o j| o j| o j ojo jo jo jopjo ; opo ,»o po ojo | 


DDR ID2QOS WCFG8 

co ee ee e 
57 TRS [RW |se |o TOG awaos 8107 — | 
ibe [2724] | RN | SIC [oxo | DMC_AWaOS_8.1D6 — 
Rs [23201 [RW | SiC [oxo [omc awaos 8 1D5 — | 


Pies | ote) OW. (6 vw 
ings (V i | | 
i vec a [m [sc [ow Jom moo ee 
np cc [Mr | RUP (ro | 
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6.30.1.29 DDR ID2QOS WCFG9 
0x000000A4 DDR ID2QOS WCFG9 (0x00000000 DDR ID2GOS WCFG9 


0x000010A4 DDR ID2QOS WCFG9 SET MM bod 
0x000020A4 DDR ID2QOS WCFG9 CLR sēd ai 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Dwc Awaos 9 D7 | Dmc AWQOS 9!D6 |  DMC AWQOS 9 ID | DMC AWQOS 9 D4 | 


Type RW 


| Reset | o | o | o | o | o [| o | o [o j| opo opo ojp|onpyo to | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 PT 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | DowcAwaos 93 | DMCAWQOS 9!D2 |  DMC AWQOS 9!D! DMC AWQOS 91DO | 
| Reset | o | o j o j| o j ojo jo jo j opo opo opo jo fio | 


DDR ID2QOS WCFG9 

Ferme Tan mes [Star [E [meme ——— 
THETWOOST eras mu (sc os [Raas sos — 
TECWOUT[usay|mw [sc foo [onc woos sies — 
THEWOOST nore [aw (sc (no Teas Se — 
Te sle an [sc [oo [ove woos sies — 
mes fr-g mr e es Jo mos ar 
EAPO ra Jau [se [os [ove woos em 
PKT son mw se oe [onc woos em — 


6.30.1.30 DFI_TIMEOUT_CFG 


0x00000100 DFI TIMEOUT CFG (0x00000000) DFI TIMEOUT CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Type | 


Type Ro 
L Beset 55:55:91 ERES ES ERES ESSI ERE GS ESSERI ERR ERES ERES | EROR ERN 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 PT 5 | 4 ^ 3 | 2 | 1 | O | 
| Name | — — bririMEOUT THRESHOLD |  DFLTIMEOUT CLR — | — DFLTIMEOUT EN — | 
| Reset | o | o j o [| o j ojo jo jo jojo jo po ,»o jo jo jo] 


DEI TIMEOUT CFG 


31:16] | RO |Ox0  |Heseved — — . — —  — — — | 


DFI TIMEOUT | 
THRESHOLD = |115:8] DFI_TIMEOUT_THRESHOLD 
DFI TIMEOUT DFI TIMEOUT CLR 
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NE oC EE 
6.30.1.31 DEL TIMEOUT STATUS 


0x00000104 DEL TIMEOUT STATUS (0x00000000) DFI_TIMEOUT STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 
o H 
| Reset | o j o | o[0o|ļoļoļoļojoļoļoļjoļ oj o f o | o 


DFI_TIMEOUT_STATUS 


(reserved [St 4) [RO | 0x0 | Reserved | 


SEEHNIEGUT 1 TIMEOUT- 
STATUS [$0] |RO foo - DFI TIMEOUT. STATUS 


6.30.1.32 DFEL TIMEOUT EN CNT 


0x00000108 DFI TIMEOUT EN CNT (0x00000000) DFI TIMEOUT EN CNT 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — DFLTIMEOUT ENS CNT— — — | —— DFLTIMEOUT EN2Z CNT 
pol AYR 


| Name | DFI TIMEOUT ENI CNT f FLTIMEOUT_ENOLCNT | 
|  C0W me" IM = — 5 j| 
| Reset | o | o | o jo jojo jojo jopo opo ,o9]o jojo 


DEI TIMEOUT. EN CNT 


DFI TIMEOUT ] 
UN | [31:24] (RO foo | DFI_TIMEOUT_EN3_CNT 


ENE CNT | (23:16) |RO [oxo DFI TIMEOUT EN2 CNT 
ENT CMT | [18:8] (RO [oo | DFI_TIMEOUT_EN1_CNT 
DFI TIMEOUT |7. 

ENG CNT ^ - |[7:0] [RO  |0x0 [DFI TIMEOUT_ENO_CNT 
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6.30.1.33 DFI_TIMEOUT_VALID_CNT 


0x0000010C DFI_TIMEOUT_VALID_CNT (0x00000000) DEI-HMEGUTVAMDER 


La LST [29 [28 [27 [26 [25 [28 [28 [22 [21 [20 [9 Ļ 16 [17 [6] 
| Name | DFITIMEOUT_VALIDZ.CNT | DFI TIMEOUT VALID? GNT 
o o S > S O GENE 


| Name | DFI TIMEOUT VALIDI CNT — — — | DFI TIMEOUT VALIDO CNT __ | 
| Type | Ro RO 
| Reset | o | o | o j| o j ojo jo jo jojo opo ojo opo] 


DEI TIMEOUT. VALID CNT 


DFI TIMEOUT | 
VALDA CNT - | (31:24) | RO [oxo — | DFI TIMEOUT. VALID3 CNT 
DFI TIMEOUT | 
VALDA ENT - |123:16] |RO — |0x0 | DFI TIMEOUT_VALID2_CNT 
DFL TIMEOUT — | iz. 
VALDI CNT - |[15:8] [RO foxo | DFI TIMEOUT VALID CNT 
DFI TIMEOUT | 
VALDA ENT - |[7:0] |RO  |0x0 | DFI TIMEOUT. VALIDO ONT 


6.30.1.34 DMC_PORT_REMAP_EN 


0x00003000 DMC_PORT_REMAP_EN (0x00000000) DMC_PORT_REMAP_EN 
| Bit | 31 | 30 | H 28 |27 |26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORTS_REMAP_E 
reserved N 


DMC_PORT_REMAP_EN 


31:20] | HO. |0xO | Reserved | 


DMC_PORTS_R | 10. 
MAP NP - | [19:0] DMC_PORTS_REMAP_EN 


6.30.1.35 DMC_PORTS_MPU_EN 


0x00003004 DMC_PORTS_MPU_EN (0x00000000) DMC PORTS MPU EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
reserved 


| Name | 
| Type PB ERN 
| Reset | o j o jo oj opjoyjogyjogyjognfsoyjyogjso,yso,9]yso,)jo,)joj| 
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| Bit |15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 J| O | 


DMC. PORTS MPU EN 


DMC PORTS MPU EN 


31:20] | HO. | 0x0 |Heseved —hà&— — | 


DMC PORTS M | r.c. 
BU EN M Í ng: 0 DMC_PORTS_MPU_EN 


6.30.1.36 DMC PORTO ADDR REMAP 


0x00003008 DMC PORTO ADDR REMAP (0x00000000) vi 0? iii 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20] 19 | 18 | 17 | 16 | 
| Name | —— (à  . à— à à  0DMCPORTOADDORREMPP O — | 


DMC PORTO ADDR REMAP 


| Reset | o | o j o j| o j ojo jojo opo jo po ojo jo jo | 


DMC PORTO ADDR REMAP 


DMC PORTO A [i 
DDR REMAP | [31:0] DMC. PORTO ADDR REMAP 


6.30.1.37 DMC PORT1 ADDR REMAP 


0x0000300C DMC_PORT1_ADDR_REMAP (0x00000000) | DMC_PORT ADDR_RE 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20] 19 | 18 | 17 | 16 | 
| Name | — (.— à— à 0DMCPORTLADDRREMP Z | 


| Name | — 1 0à— &—  —  w  0DWMCPORTLADORREMP Z | 
| Reset | o | o j| o [| o j ojo jo jo jopjo opo ojo jo Jj o 


DMC_PORT1_ADDR_REMAP 


DDR REMAP- | (31:0 DMC_PORT1_ADDR_REMAP 
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6.30.1.38 DMC PORT2 ADDR REMAP 


0x00003010 DMC PORT2 ADDR REMAP (0x00000000) Miu! EE 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — (à à à —  0DWMCPORT2ADORREMP O | 


| Name | — 1 1 o  —  DMCPORT2ADDRREMP —— S 
RW 
| Reset | o | o | o j| o j ojo jojo j opo opo opo y, opo] 


DMC PORT2 ADDR REMAP 


DMC PORTZ A i 
DDR REMAP- | [31:0] DMC_PORT2_ADDR_REMAP 


6.30.1.39 DMC_PORT3_ADDR_REMAP 


0x00003014 DMC_PORT3_ADDR_REMAP (0x00000000) | PMC_PORTS_ADDR_RE 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1] l1  .DMCPORTSADORREMPP o O 


| Name | — 1 1 | —  DMCPORTSADORREMP O | 
RW 
| Reset | o | o j o j| o j ojo jojo opo opo ojo jojo | 


DMC PORT3 ADDR REMAP 


DMC PORTS A | 3 
DDR REMAP |131:0) DMC_PORT3_ADDR_REMAP 


6.30.1.40 DMC_PORT4_ADDR_REMAP 


0x00003018 DMC_PORT4_ADDR_REMAP (0x00000000) | DMC-PORTA ADDR_RE 


| Bit | 31 | 30 | 29 | 28 |27 |26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1 1 à o0  —  0DWMCPORTLADDRREMP —— | 


| Name | DMC_PORT4_ADDR_REMAP 


RW 
| Reset | o | o foftotoftotofoftoftoftoftoftotfofoto | 
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DMC_PORT4_ADDR_REMAP 


DE RENAE. fist DMC_PORT4_ADDR_REMAP 


6.30.1.41 DMC_PORT5_ADDR_REMAP 


| Name | —— (n à à  —  —  0DMCPORTSADORREMP O€ S ü O 
| Reset | o | o j o j| o j ojo jojo jopjo opo ojo y, Jj» 


DMC PORT5 ADDR REMAP 


DMC PORTS A [i 
DDR REMAP | [31:0] DMC. PORTS ADDR REMAP 


6.30.1.42 DMC PORT6 ADDR REMAP 


0x00003020 DMC PORT ADDR REMAP (0x00000000) | DMC-PORTS ADDR RE 


DMC PORT6 ADDR REMAP 


DMC PORTE A | 37. 
DDR-REMAP | [31:0] DMC_PORT6_ADDR_REMAP 
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6.30.1.43 DMC_PORT7_ADDR_REMAP 


0x00003024 DMC_PORT7_ADDR_REMAP (0x00000000) tiksi” face 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1 1 à — DWMCPORTZADORREMP —— S 


| Name | — — 1 /ü1 h DWMCPORIZADDRREMP o 
RW 
| Reset | o | o j o j| o j o [o jojo jojo ; opo opo opo] 


DMC PORT7 ADDR REMAP 


Field Name — |Bit [Type [Value 
DDR-RÉMAG | [81:0] WPLL modulator Kint 


6.30.1.44 DMC PORT8 ADDR REMAP 


0x00003028 DMC PORT8 ADDR REMAP (0x00000000) | DMC-PORTS ADDR RE 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 |20 19 | 18 | 17 | 16 | 
| Name | — 1 /1 à  —  .DMCPORTSADORREMPP — | 


| Name | — h^ à 30.  —  $DMCPORTSADORREMP ——— | 
RW 
| Reset | o | o | o j| o j ojo jojo opo opo ojo jo Jy ol 


DMC PORT8 ADDR REMAP 


DMC PORTS A | 3 
DDR REMAP | (31: 0] DMC_PORT8_ADDR_REMAP 


6.30.1.45 DMC_PORT9_ADDR_REMAP 


0x0000302C DMC_PORT9_ADDR_REMAP (0x00000000) | DMC_PORT®_ADDR_RE 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — — 11 DME PORTO ADDR BENAR 


| Name | DMC_PORT9_ADDR_REMAP 


RW 
| Reset | o | o j| o j| o j oļoļoļojļjoļojļoļjoļoļjoļoļo | 
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DMC_PORT9_ADDR_REMAP 


rege EESTI OMC PORT9 ADDR REMAP 


6.30.1.46 DMC PORTO MPU RANGE 


0x00003030 DMC PORTO MPU RANGE (0x00000000) | DMC-PORTO MPU-RAN 


LEE LST TTT TSTST TSTST TSTST TS 


DMC PORTO MPU RANGE 


| Name | — 1 (1 BN EOR NEU RANGE 
| Reset | o | o j o j| o j ojo jo jo jopjo opo ojo, ojo 


DMC PORTO MPU RANGE 


FieldName |Bit — Type | Value 
DMCPORTO M | 
PU RANGE — | [81:0] DMC_PORTO_MPU_RANGE 


6.30.1.47 DMC_PORT1_MPU_RANGE 


0x00003034 DMC_PORT1_MPU_RANGE (0x00000000) | DMC-PORTI-MPU-RAN 


aS a ee LS] 


DMC_PORT1_MPU_RANGE 


DMC_PORT1_MPU_RANGE 


DMCPORTT M 11. 
PU RANGE — | [31:0] DMC_PORT1_MPU_RANGE 
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6.30.1.48 DMC_PORT2_MPU_RANGE 


0x00003038 DMC_PORT2_MPU_RANGE (0x00000000) DMC PORT MPU RAN 


per Taa TSTS TS TTT TLSTR TR TTS TR 
| Name | BN PORTZ MPU RANGE Z | 


| Name | — 1 1 à à à  DMCPORTZMPURANGE o 
RW 
| Reset | o | o | o j| o j ojo jo jo j opo opo opo, opo] 


DMC PORT2 MPU RANGE 


DMCPORTZ M 11. 
PU RANGE — | [31:0] DMC_PORT2_MPU_RANGE 


6.30.1.49 DMC_PORT3_MPU_RANGE 


0x0000303C DMC_PORT3_MPU_RANGE (0x00000000) | DMC-PORTS MPU-RAN 


per Taa ee AE TLSTR TR TTS LS, 
| Name | — 1 à 1 1 DMCPORTSMPURANGE | 


| Name | — 1 à  à—  —  (DMCPORTSMPURANGE Z | 
RW 
| Reset | o | o | o j| o j ojo jojo opo ;o po ,»o9]o jo Jj ol 


DMC PORT3 MPU RANGE 


Field Name LEN Type is Description 
DMC PORTS M |. 
PU RANGE 7 | (31: 0] DMC_PORT3_MPU_RANGE 


6.30.1.50 DMC_PORT4_MPU_RANGE 


0x00003040 DMC_PORT4_MPU_RANGE (0x00000000) | DMC-PORTS MPU-RAN 


LECT [30 [20 [28 [27 [28 [25 [28 [238 ez [27 [20 [9 [16 [37138] 
| Name | bc PORTA MPU RANGE | 


| Name | DMC_PORT4_MPU_RANGE 


RW 
| Reset | o | o | o j| o j ojo jo jo jopjo opo ojo, o )j»oj 
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DMC_PORT4_MPU_RANGE 


PU RANGE | [81:0] DMC_PORT4_MPU_RANGE 


6.30.1.51 DMC_PORT5_MPU_RANGE 


0x00003044 DMC_PORT5_MPU_RANGE (0x00000000) DMC- id MPU RAN 


LEE LST TTT TSTST TSTST TSTST TS 


DMC_PORT5_MPU_RANGE 


| Name [oC PORTS MPULRANGE —— OS | 
| Reset | o | o foftotofotofoftofofofofofofo}o | 


DMC_PORT5_MPU_RANGE 


DMC PORTS M | 11. 
PU RANGE — | [31:0] DMC_PORT5_MPU_RANGE 


6.30.1.52 DMC_PORT6_MPU_RANGE 


0x00003048 DMC_PORT6_MPU_RANGE (0x00000000) | DMC-PORTS MPU-RAN 


pr LTR es TSTS TS ee T 8 LS] 


DMC_PORT6_MPU RANGE 


DMC_PORT6_MPU_RANGE 


DMCPORTE M | 11. 
PU RANGE — | [31:0] DMC_PORT6_MPU_RANGE 
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6.30.1.53 DMC_PORT7_MPU_RANGE 


0x00003050 DMC_PORT7_MPU_RANGE (0x00000000) DMC PORTS MPU RAN 


EEEIEE 
| Name [MC PORT7 MPU RANGE Z | 


| Name | DMO PORTZ MPU RANGE | 
RW 
| Reset | o | ofoftotofotofofoftofofoftofofo fo | 


DMC_PORT7_MPU_RANGE 


DMCPORT7 MT 
PU RANGE — | [31:0] DMC_PORT7_MPU_RANGE 


6.30.1.54 DMC_PORT8_MPU_RANGE 


0x00003054 DMC_PORT8_MPU_RANGE (0x00000000) | DMC_PORTS_MPU_RAN 


per LTR LT ee 8 [37138] 
| Name | bc PORTA MPU RANGE | 


| Name [MC PORT8 MPU RANGE | 
RW 
| Reset | o | o | o j| o j oļoļoļojoļjoļoļjoļoļjoļoļo | 


DMC PORT8 MPU RANGE 


Field Name LEN Type is Description 
DMC PORTS M |. 
PU RANGE = | (31: 0] DMC_PORT8_MPU_RANGE 


6.30.1.55 DMC_PORT9_MPU_RANGE 


0x00003058 DMC_PORT9_MPU_RANGE (0x00000000) | DMC-PORTS MPU-RAN 


La LST TTT TSTST TSTST TSTST TS 
| Name | — — 1 à à à à à à  DMCPORTeMPURANGE Z | 


| Name | DMC PORT9 MPU RANGE 


RW 
| Reset | o | o j o j| o j o jo jo jo jojo opo o po ojo] 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 764 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9830A Device Specification 


DMC_PORT9_MPU_RANGE 


PU RANGE ~~ | (31:0) DMC_PORT9_MPU_RANGE 


6.30.1.56 DMC PORTO DUMP ADDR 


0x0000305C DMC PORTO DUMP ADDR(0xo0000000) | DMC-PORTD DUMP-AD 


per [TS IEIGIZINIGEIAmIEIEIASISISISITI 


DMC PORTO DUMP ADDR 


| Name | — (à à 1 1l — $DMCPORTODUMPADDR — O S | 
| Reset | o | o j| o j| o j ojo jojo jojo opo ojo, o)j ol 


DMC PORTO DUMP ADDR 


DMC PORTO D | a. 
UMP-ADDR - | [81:0] DMC. PORTO. DUMP. ADDR 


6.30.1.57 DMC PORT1 DUMP ADDR 


0x00003060 DMC PORT! DUMP ADDR (0x00000000) | PMC_PORT!_DUMP_AD 


La LST 16 [17 [6] 


DMC_PORT1_DUMP_ADDR 


DMC_PORT1_DUMP_ADDR 


MBSADDA Eso] DMC_PORT1_DUMP_ADDR 
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6.30.1.58 DMC PORT2 DUMP ADDR 


0x00003064 DMC_PORT2_DUMP_ADDR (0x00000000) | DMC-PORTZ DUMP AD 


La LST [28 [28 [27 [28 [25 [28 [23 22 [71 [20 [9 ] 16 [17 [6] 
| Name | — 1 à 1 10 —  DMCPORTZDUMPADDR —— | 


| Name | — 1 à 1 1  DMCPORT2DUMPADDR —— | 
RW 
| Reset | o | o | o j| o j ojo jo jo jopjo opo opo opo] 


DMC PORT2 DUMP ADDR 


DMC PORT2D [4 
UMBCABDR - REO DMC. PORTS DUMP. ADDR 


6.30.1.59 DMC PORT3 DUMP ADDR 


0x00003068 DMC PORT3 DUMP ADDR (0x00000000) | DMC-PORTS DUMP-AD 


La LST [28 [28 [27 [28 [25 [28 [23 [22 [71 [20 [19 ] 16 [17 [6] 
| Name | BN PORT8 DUMP ADDR — | 


| Name [MC PORTR DUMP ADDR —— | 
RW 
| Reset | o | o fofotofoftofotoftoftofoftotofoto | 


DMC_PORT3_DUMP_ADDR 


DMC PORTS D |a. 
ÜMP-ADDR 7 | [81:0] DMC_PORT3_DUMP_ADDR 


6.30.1.60 DMC_PORT4_DUMP_ADDR 


0x0000306C DMC_PORT4_DUMP_ADDR (0x00000000) | DMC_PORTA_DUMP_AD 


per TSTS Ta os Dar TTT se TRT TR 
| Name | BME PORTADUMP_ADDR —— | 


| Name | DMC_PORT4_DUMP_ADDR 


RW 
| Reset [| o | o j o j| o j ojo jo jo jo po opo opo yo )j»oj 
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DMC_PORT4_DUMP_ADDR 


DMC PORTA D |11]. 
UMB-ADDR — | (31: 0] DMC_PORT4_DUMP_ADDR 


6.30.1.61 DMC_PORT5_DUMP_ADDR 


0x00003070 DMC_PORT5_DUMP_ADDR (0x00000000) | DMC-PORTS DUMP-AD 


—E [TS oe os Dar [5 [2 Ps R [1 [5 Le Da Le 


DMC_PORT5 DUMP ADDR 


| Name | — 1 11 [| $DMCPORTSDUMPADDR — O S | 
| Reset | o | o | o j| o j ojo jojo opo opo ojo j| fo | 


DMC PORT5 DUMP ADDR 


DMC PORTS D | aj. 
UMP-ADDR - | [81:0] DMC. PORTS DUMP ADDR 


6.30.1.62 DMC PORT6 DUMP ADDR 


0x00003074 DMC PORT6 DUMP ADDR (0x00000000) guai Hd 


La [28 [28 [27 [28 [25 [28 [28 22 [71 [20 [19 ] 16 [17 [6] 


DMC_PORT6_DUMP_ADDR 


DMC_PORT6_DUMP_ADDR 


DMC_PORT6_D T aj. 
UME-ADDRe— | [31:0] DMC_PORT6_DUMP_ADDR 
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6.30.1.63 DMC PORT7 DUMP ADDR 


0x00003078 DMC_PORT7_DUMP_ADDR (0x00000000) | DMC-PORT DUMP AD 


La LST [29 [28 [27 [28 [25 [28 [23 22 [71 [20 [9 ] 16 [3T [38] 
| Name | DWG PORTZ DUMP ADDR —— | 


| Name | DWG PORTZ DUMP ADDR S 
RW 
| Reset [ o | ofoftotofoftofoftoftofofofofofo fo | 


DMC_PORT7_DUMP_ADDR 


DMC PORTZ D |i. 
UMP ADDR. = REO DMC_PORT7_DUMP_ADDR 


6.30.1.64 DMC_PORT8_DUMP_ADDR 


0x0000307C DMC_PORT8_DUMP_ADDR (0x00000000) | DMC-PORTS DUMP-AD 


La LST [28 [28 [27 [28 [25 [28 [23 22 [21 [20 [9 Ļ 16 [17 [6] 
| Name | DWG PORT8 DUMP ADDR U üO 


| Name | BME PORT8.DUMP ADDR — | 
RW 
| Reset | o | o fofotofoftofotoftofoftofofofoto | 


DMC_PORT8_DUMP_ADDR 


DMC PORTS D |a. 
ÜMP-ADDR 7 | [31:0] DMC PORTS DUMP. ADDR 


6.30.1.65 DMC PORT9 DUMP ADDR 


0x00003080 DMC_PORT9_DUMP_ADDR (0x00000000) | DMC-PORTS DUMP-AD 


—E a Pao Ta os Dar TTT Ps [2 Ta TR TRT TR 
| Name [MC PORTS DUMP ADDR —— | 


| Name | DMC_PORT9_DUMP_ADDR 


RW 
| Reset | o | o j o j| o j oļoļoļojoļojļoļjoļoļjofļoļo | 
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DMC_PORT9_DUMP_ADDR 


DMC PORTS D |. 
UMB-ADDR — | (31: 0] DMC_PORT9_DUMP_ADDR 


6.31 PMU Control Register 


Base Addr Range Addr Map Description 
PMU (64KB) 


[offset Addr [Name —  Deseipion —  ] 
[oto [eo car roe creser HS 
w200 [Po GAr roe craon [J 
oo —  |Pocwrcocrase HS 
[now —  |Pocwrcocraun | — — — 1] 
[nime — |PocarcicraseT |  —  — 
[mae — |Pobcarcicraun | — — — — — 
[mtoo — |PocwcecraseT | | | 
[mac [eo ca cacao | — | 
[mio —— |PocwrcscraseT | ——— — ] 
[mano . [Po oar oa craon | —  — — — — ] 
[mie [Po Ae sys creser | — — | 
[naa [Po Aae sys crean | O —] 
[niic [Po mm aras | — | 
[mac — |moMwrToRcrGuR | — — — —  — ] 
[mop [eo eru roe creser | — | 
[max [P0 seu roe creon O — — — — — — ] 
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0x1024 PD CPO ARMO9 0 CFG 
SET 

0x2024 PD CPO ARMO9 0 CFG 
CLR 


0x0028 PD CPO ARMO 1 CFG PD CPO ARMO9 1 CFG 


0x1028 PD CPO ARMO 1 CFG 
SET 
0x2028 PD CPO ARMO 1 CFG 
LIN RS 


0x002C PD CPO HUSGE CFG PD CPO HUSGE CFG 


0x102C PD CPO HUSGE CFG 
SET 

0x202C PD CPO HUSGE CFG 
CLR 


0x0030 PD CPO GSM 0 CFG PD CPO GSM 0 CFG 


0x1030 PD CPO GSM 0 CFG 
SET 

0x2030 PD CPO GSM 0 CFG 
CLR 


0x0034 PD CPO GSM 1 CFG PD CPO GSM 1 CEO 


0x1034 PD CPO GSM 1 CFG 
SET 

0x2034 PD CPO GSM 1. CFG 
CLR 


[omm [Po cro ro creser [SSCS 
[mmm [Po cromo creen [SOS 


0x103C PD CPO CEVA 0 CFG 
SET 

0x203C PD CPO CEVA 0 CFG 
CLR 


0x0040 PD CPO CEVA 1 CFG PD CPO CEVA 1 CFG 


0x1040 PD CPO CEVA 1 CFG 
SET 
0x2040 PD CPO CEVA 1 CFG 
pee a 


0x0044 PD CPO SYS CFG PD CPO SYS CFG 
0x0048 PD CP1 CA5 CFG PD CP1 CA5 CFG 
Ox1048 PDCPLCABCFGSET | SS 
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048 poce cas craon [ — — —— — — —— —— 
0x004C PD CP1 LTE P1 CFG PD CP1 LTE P1 CFG 


0x104C PD CP1 LTE P1 CFG 
SET 

0x204C PD CP1 LTE P1 CFG 
CLR 


0x0050 PD CP1 LTE P2 CFG PD CP1 LTE P2 CFG 


0x1050 PD CP1 LTE P2 CFG 
pee a ee EN 
0x2050 PD_CP1_LTE_P2_CFG 

CLR 


0x0054 PD CP1 CEVA CFG PD CP1 CEVA CFG 
0x1 054 PD_CPILCEVACFGSET| E S 
0x2054 PD CP1 CEVA CFG CR ,. grow)” | 


0x0058 s | CP1 COMWRAP CF | PD n  COMWRAP CEG 
0x1058 PB UE . COMWRAP CF 

G SET 
0x2058 PD CP1 COMWRAP CF 

G CLR 


[misc [Po Pue sys creser | — | 
[mac [Po Pus sys creca | —— — — — — — — ] 


0x1060 AP WAKEUP. POR CFG 
m EAS T ooo 
0x2060 AP WAKEUP POR CFG 
CLR 


[ono — —emtwarevse | —  ——  -  — ] 
maa |xnwarevan | —  —  ] 
[oua — —xnsurwarcwsr | O — ] 
naa [reok war onton | o 
oos [P wan onise | —— —  — ] 
[mare [Pu war enire | — —  — — — — 
[nrc — Rüwarcweser | —— — J 
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[mayo [Pwan onan [  ] 
[m —  |xnom cras | —— — 
[mao — -|xnem&.crean | J 
[mo — —|xnrmucresr | — — — — 
[mew panee craon | — — —  — —— ] 
[otc — |xnsuroRELcraáSET | — — — —] 
[mac —  |xnsuromi. cran | — — — ——— - ] 
[nio [xeur Rer creser — | 
[mao [reuri ae orean | SOC 
[mix —  |weu E orase | 
[mew — — |weu ne. creen | J 
[mom [or Rer cras |  ] 
[name —  |omiREcrauR | — — — 
[niec — —wemLRELcrasET | —  ] 
[mac [irer Rer crecen | — — — — — — ] 
[mox [we aec gras | | 
[mew [we Rer creon | — — — — — | 


0x10A4 LVDSDIS PLL REL CFG 
SET 

0x20A4 LVDSDIS PLL REL CFG 
CLR 


%0 . —[cesorrmsrsert | o o 
naar fer sorrrsron | — —  —  — — o 
T GTH J 
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[maxc SEGA | 
[npo Taan SLEEP omis (J 
[meo [oor steer creea (J 
omo foar roecrasr OOOO J 
CO era a J 
[mnes — —[|owrcocrase | 
[mas [eaz co croon | — — — — — = ] 
[mec — orcrcrase fT 94 
wc — owrcrcramR | -AI | 
[mno — —[owrcecrase |O o 
[mayo [car c2 croon — | — J 
mam — |ewseeeer (SS 


Ox10F8 DDR CHN SLEEP CTRL 
ee 
0x20F8 DDR_CHN_SLEEP_CTRL 

pe < ui | 
Ox00FC DDR CHN SLEEP CTRL | DDR CHN SLEEP CTRL1 
AR T T T 
0x10FC DDR_CHN_SLEEP_CTRL 

D alae 
0x20FC DDR_CHN_SLEEP_CTRL 

PAN ae 


0x012C DDR_OP_MODE_CFG DDR_OP_MODE_CFG 


0x112C DDR OP MODE CFG 
SET 
0x212C DDR OP MODE CFG 
LEN EN 


0x0130 DDR PHY RET CFG DDR PHY RET CFG 
TIE DDR PHY RET aa | —— 
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[ons — —[mwsmcraser [SOS 
[mw —  [mwsm.cradR — | — — — — —  — 
[mma —— BSwevPcraSET | O O O O O 
[ouo — sswsvecra | —  — O= ë 
eae — fanes TS 


0x0148 CGM AUTO GATE SEL CGM AUTO GATE SEL CFGO 

reasons [mam — 

0x014C CGM AUTO GATE SEL CGM AUTO GATE SEL CEG) 

LE CNN 

0x0150 CGM AUTO GATE SEL | | CGM AUTO GATE SEL CFG2 

pn lee ee eee 
CFG3 


0x1168 SLEEP_XTLON_CTRL 
pre Gare 
0x2168 SLEEP_XTLON_CTRL 
"e em dL 


0x016C MEM SLP CFG MEM SLP CFG 
0x0170 MEM SD CFG MEM SD CFG 
0x0174 CA7 CORE PU LOCK CA7 CORE PU LOCK 


0x1174 CA7 CORE PU LOCK 
SET 
0x2174 CA7 CORE PU LOCK 
LEN EE 


0x0178 ARM7. HOLD CGM EN ARM7. HOLD CGM EN 
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0x1178 ARM7_HOLD_CGM_EN 
SET 

0x2178 ARM7_HOLD_CGM_EN 
CLR 


0x017C PWR CNT WAIT CFGO PWR CNT WAIT CFGO 


0x117C BWR CNT WAIT. CFGO 

SET 
0x217C PWR CNT WAIT. CFGO 
Part 


0x0180 PWR_CNT_WAIT_CFG1 PWR_CNT_WAIT_CFG1 


0x1180 PWR_CNT_WAIT_CFG1 
SET 

0x2180 PWR_CNT_WAIT_CFG1 
CLR 


[one — [mo nmü.cresET | SSS 
[nnm — [mom oaen [SSS 
[nne — [RCCRELCFGSET | SOS 
[mne [Perae creon | — —  —  — 
[onec [re ent wan creser] T 
w286 [re ent wan creca] — —  — — —  — 


0x0198 CPO PD SHUTDOWN C |CP0 PD SHUTDOWN CEG 
FG 
0x1198 CPO PD SHUTDOWN C 
FG SET 
0x2198 CPO PD SHUTDOWN C 
FG CLR 
0x019C CP1 PD SHUTDOWN C |CP1 PD SHUTDOWN CFG 
ime S od MN 
0x119C CP1_PD_SHUTDOWN_C 
pe freer NS 
0x219C CP1_PD_SHUTDOWN_C 
FG CLR 


0x01A0 WAKEUP_LOCK_EN WAKEUP_LOCK_EN 
OTAD WAKEUP Lock ENSET T 
ZAO WAKEUP LOCK encia | —— — — — — — — 
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0x3000 PD CA7 C0 SHUTDOWN | PD CA7 C0 SHUTDOWN MARK S 
. MARK STATUS TATUS 

0x3004 PD CA7 C1 SHUTDOWN | PD CA7 C1 SHUTDOWN MARK S 
. MARK STATUS TATUS 

0x3008 PD CA7 C2 SHUTDOWN | PD CA7 C2 SHUTDOWN MARK S 
. MARK STATUS TATUS 

0x300C PD CA7 C3 SHUTDOWN | PD CA7 C3 SHUTDOWN MARK S 
. MARK STATUS TATUS 

0x3010 PD CA7 TOP SHUTDO PD CA7 TOP SHUTDOWN MARK 

LUN T C E UR 

0x3014 PD AP SYS SHUTDOW |PD AP SYS SHUTDOWN MARK S 

PT DNMERSNUS tis 

0x3018 PD GPU TOP SHUTDO |PD GPU TOP SHUTDOWN MARK 
WN MARK STATUS STATUS 

0x301C PD MM TOP SHUTDOW | PD MM TOP. SHUTDOWN MARK 
N MARK STATUS STATUS 

0x3020 PD CPO ARM9 0 SHUT |PD CPO ARM9 0 SHUTDOWN MA 
DOWN MARK STATUS RK STATUS 

0x3024 PD CPO ARM9 1 SHUT |PD CPO ARM9 1 SHUTDOWN MA 
DOWN MARK STATUS RK STATUS 

0x3028 PD CPO CEVA 0 SHUT |PD CPO CEVA 0 SHUTDOWN MA 

0x302C PD CPO CEVA 1 SHUT |PD CPO CEVA 1 SHUTDOWN MA 

0x3030 PD CPO GSM 0 SHUTD | PD CPO GSM 0 SHUTDOWN MAR 
OWN MARK. STATUS K STATUS 

0x3034 PD CPO GSM 1 SHUTD | PD CPO GSM 1 SHUTDOWN MAR 
OWN MARK STATUS K STATUS 

0x3038 PD CPO TD SHUTDOW |PD CPO TD SHUTDOWN MARK S 
N MARK STATUS TATUS 

0x303C PD CPO HUS3GE SHUTD | PD CPO HUSGE SHUTDOWN MAR 
OWN MARK STATUS K STATUS 

0x3040 PD CP1 CAR SHUTDOW | PD CP1 CA5 SHUTDOWN MARK . 

0x3044 PD CP1 CEVA SHUTDO | PD CP1 CEVA SHUTDOWN MARK 

EUN TC IER 

0x3048 PD CP1 LTE P1 SHUTD | PD CP1 LTE P1 SHUTDOWN MAR 
OWN MARK STATUS K STATUS 

0x304C PD CP1 LTE P2 SHUTD | PD CP1 LTE P2 SHUTDOWN MAR 
OWN MARK STATUS K STATUS 
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0x3050 PD CP1 COMWRAP SH | PD CP1 COMWRAP SHUTDOWN 
UTDOWN MARK STATU |MARK STATUS 


S 
0x3054 PD PUB SYS SHUTDO | PD PUB SYS SHUTDOWN MARK . 
WN MARK STATUS STATUS 


6.31.1.1 PD CA7 TOP CFG 


0x00000000 PD CA7 TOP CFG (0x01208804) PD CA7 TOP CFG 

0x00001000 PD CA7 TOP CFG SET PD CA7 TOP CFG SET 

0x00002000 PD CA7 TOP CFG CLR PD CA7 TOP CFG CLR 
EEGNEIENECERE RAE REZRETEIERETERGNERBENKCURIARTE 


m reserved PD CA7 TOP PWR ON DLY 


| Type è ë O ë nw è ë nw AA] — — — —m — — — — 
Setci ES EE S 
| Reset | o | 


| Name | — PD_CA7 TOP_PWR_ON_SEQ_DLY_ —— | —  PDOCA7TOPISOONDLY —— | 
RW 
| Reset [i | o j o j| o j s] o jojo jojo yo po ,»ojp jo to | 


PD CA7 TOP CFG 


meme [on Tre TE. [S 


31:29] RO. | .  [Ox0 |Reserved .  —  — — — | 


PD | HUTDOW les | 
SG SHUTDOW | (20) | [28] a a UN 0 For debug purpose. 


27:26 EMAN 


Force Pow Domain 
PD CA7 TOP F 'PD CA7 TOP' SHUTDOWN. Br 
ORCE_SHUTDO | [25] RW effective 
WN 'PD CA7 TOP AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 
'PD CA7 TOP' automatically 
Eee -off when AP into Deep 

PD CA7 TOP A Sep 
WN_EN ze CA7 TOP FORCE SHUTDO 
: Power domain Automatically 
SHUTDOWN when AP enter Deep 
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Sleep: 

PD CA7 TOP P PR] time for —'PD ! A UE 

: rom turn on power switch to 

WR ON DLY [23:16] | RW S/C 0x20 asserting power reset, in power 
up process, with unit of 30us. 


PD _CA/7_TOP_P Delay time for ‘PD CA/ TOP" 

WR ON SEO D | [15:8] | RW | S/C 0x88 | from Powering up, in power up 
LY process, with unit of 30us. 

PD CA7 TOP I iem, Ta a el imd ff 

7 rom enable isolation cell to turn-o 

SO ON DLY [740] RW |S/C 0x4 power switch, in power down 
process. with unit of 30us. 


6.31.1.2 PD_CA7_C0_CFG 


0x00000004 PD CA7 CO CFG (0x0120A802 PD CA7 CO CFG 
0x00001004 PD CA7 CO CFG SET PD CA7 CO CFG SET 
|  0x00002004 | PD CA7 CO CFG CLR PD CA7 CO CFG CLR 


pē alara [2 4 (2 (x [2x [2 e e a 41 


- reserved PD CA7 C0 PWR ON DLY 


"ups | © Ļauj o — pw [9i | — — — rà —— — ——3] 
SeUC | TT se | sic | sic | sic | 
| Reset | o 


| Name | PD CA7 Co PWR_ON SEQ DLY | PD_CAT_COISOLONDLY | 
RW 

Sic 
[Reset [ito js | o yos [o jojo opo opo o 9]o jy jo | 


PD CA7 C0 CEG 


retanane [sr [Woe [Si [Wake 


31:30] | RO | |  [Ox0 | Reserved —  — &— 


WFI can force Power Domain 
PD CA7. CO W 'PD CA7 C0' SHUTDOWN. Nu 
FI SHUTDOWN | [29] RW effective 
_EN 'PD_CA7_C0 AUTO SHUTDOW. 
FRE EN' de-asserted. 


PD Addl ss 
G SHUTDOWN. | 2) | [28] [we | For debug purpose. 


27:26 Ca lite 


For Dom 

PD CA7 C0 FO PD ON CAT. co SHUTDOWN: ‘Only 
effectiv 

RCE_SHUTDO [25] RW S/C 0x0 'PD CAT CO AUTO Snara 

iix N EN' and 
'PD CA7 C0 WFI | SHUTDOWN 
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S PE | ENT der asserted. 


Enable Power Domain 
'PD_CA7 CO automatically 
power -off when AP into Deep 
eep 
PD CA7 CO AU D : Power Domain SHUTDOWN 
TO SHUTDOW | [24] RW py 
N_EN WN CA7 CO FORCE SHUTDO 
1 : Power domain Automatically 
SHUTDOWN when AP enter 
-CA7 C0 


Delay time for 
Ws ONT SOP |2316] |Rw lac oan [from MI power 
PD CA7 Delay T for "PD CA7 C0 
WR ON SEO. D | [15:8] | RW |S/C OxA8 | from Powering up, in power up 
LY process, with unit of 30us. 
PD_CA7_CO_IS hem? Ud Ci I AT o 
7 . rom enable isolation cell to 
O ON DUY © [7:0] RW | s/c 0x2 turn-off power switch, in power on 
process. with unit of 30us. 


6.31.1.3 PD_CA7_C1_CFG 


PD_CA7_C1_CFG (0x0220A002) 
PD_CA7_C1_CFG SET 

| 0x00002008 | PD CA7 C1 CFGCLR 
Tan [at wae Toe Dor [oe Pos a [x (2 [x [2 Pe De 41 


- reserved PD CA7 C1 PWR ON DLY 


KOS oe ee er 
Secr | sc sc] ^ |sc|sc| ss  —— O 
| Reset | o | o | o | o | o j| o | t | o j oj os) o |o po jo [o | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 f 1 J 0 | 
| Name | PD CA7 C1 PWR ON SEQ DLY PD CA7 C1 ISO ON DLY 

RW 

SiC 


PD_CA7_C1_CFG 


meme [on [Te [Stay [ans 


31:30] [RO | |00 | Reserved — |  —  — — — 


WFI can force Power Domain 
PD_CA7 C1 W i 
„i SD CAT C1 AUTO SHUTDOW. 
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N EN' de-asserted. 
PD CA7 C1 DB 
ER HBTOSNIN [28] For debug purpose. 
: 


Power Domain 
'PD_CA7_C1' SHUTDOWN. al 

PD CA7 C1 FO effective 
RCE SHUTDO 'PD CA7 C1 AUTO SHUTDOW 


WN N EN' and 
'PD CA7 C1 WE) SHUTDOWN 
. EN' de-asserted. 
Enable Power Domain 
'PD CA7 C1' automatically 
FUB -off when AP into Deep 

ee 

PD CA7 C1 AU 0: Pawar Domain SHUTDOWN 

TO_SHUTDOW S/C 0x0 

N_EN i CA7 C1 FORCE SHUTDO 


1 : Power domain Automatically 
SHUTDOWN when AP enter 
Deep S i 


SEO NS" time for 'PD_ Al 1 
7 i rom turn power switch to 
WR_ON_DLY [23:16] | RW S/C 0x20 asserting power reset, in power 
up process, with unit of 30us. 
PD CA7 Delay time for "PD GCA7 C1' 
WR_ON SEO. D | [15:8] | RW | S/C OxAO | from XRowering up, in power up 
LY process, with unit of 30us. 
PD CA7 C1 IS i. Um ‘or lation AT | 
7 S rom enable isolation cell to 
OONDIY ~ [7:0] RW | s/c 0x2 turn-off power switch, in power on 
process. with unit of 30us. 


6.31.1.4 PD_CA7_C2_CFG 


PD_CA7_C2_CFG (0x02209802) 
PD_CA7_C2_CFG SET 

| 0x0000200C | PD CA7 C2 CFG CLR 
ESTE ESSEN ETAT ES EI RESI RIETI SIE TEILE EE EISE 


x reserved PD_CA7_C2_PWR_ON_DLY 


wee | © sw [ow fi o sw [0 i J 
|Set/Cir | T sce | sc | (soļa ^ sco  ——  . | 
| Reset | o | o | o | o | o [| o | s |o j| opo js [|o o pop.) o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |; 5 | 4 | 3 | 2 | 1 J| O | 
| Name | PD_CA7 C2 PWP_ON_SEQDLY | —  PDCAZC2ISOONDLY — | 
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PD CA7 C2 CFG 


ERE 


31:30] [RO_| LORS H T 0] 


WFI can force Power Domain 
PD CA7 C2 W 'PD CA7 C2. SHUTDOWN. briti 
FI SHUTDOWN | [29] RW effective 
_EN ‘PD_CA7_ C2 AUTO SHUTDOWN. 
_EN' de-asserted. 
PD CA7_ | WN ls 
VE ems [oe | For debug purpose. 


27:26 K M 


SHUTDOWN. Ont effective" wh 

PD CA7 C2 FO nly effective w E 

RCE SHUTDO | [25] BN PD CA7 C2 AUTO irm 

WN 'PD CA7. C2 WFI SHUTDOWN - 
EN' de-asserted. 


Enable Power Domain 
'PD CA7 C2' automatically 
Power -off when AP into Deep 
ee 
PD CA7 C2 AU 0: P Domain SHUTDOWN 
TO SHUTDOW | [24] RW |S/C 0x0 7 
N EN ç AN, 02 FORCE SHUTDOW 
':: Power domain Automatically 
SHUTDOWN when AP enter Deep 
eep; 


STT I time for | A/ i 

| CA7 C2. ; rom turn power switch to asserting 

WR_ON_DLY [23:16] | RW S/C 0x20 power reset, in power up process, 
with unit of 30us. 

PD CA7 C2 P Delay time for 'PD CA7 C2' 

WR ON SEQ D | [15:8] | RW |S/C 0x98 | from Powering up, in power up 

LY process, with unit of 30us. 

PD CA7 C2 IS iene Tae Y cell im H 

; rom enable isolation cell to turn-o 

O ON DIY [7:0], |RW | S/C 0x2 power switch, in power on process. 

with unit of 30us. 
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6.31.1.5 PD_CA7_C3 CFG 


be [SS EIE IE EB IEEE LE SER 


- reserved PD_CA7_C3_PWR_ON_DLY 


ups | © — pe A A — —] 
SeUC | T se | sic | sc | sic | 
| Reset | o 


| Name | PD_CA7_ C3 PWPR_ON_SEQ_DLY —— — | — — PDOCA7CSISOONDLY | 
RW 
| Reset | 1* | o j o [+] ojo jo jo jopjo opo ojo jy tj o| 


PD CA7 C3 CFG 


asen [ai [woe [iar [Wate 


31:30] [RO | [0x0 | Reserved — . .— 0 — | 


WFI can force Power Domain 
PD CA7 C3 W 'PD_CA7_C3' SHUTDOWN. nd 
FI SHUTDOWN | [29] RW effective 
_EN 'PD_CA7_C3 AUTO SHUTDOWN. 
EN' de-asserted. 
PD HUTOOWN. les 
G SHUTDOWN. les: | [28] For debug purpose. 


27:26 M m a 


KA can E CA7 A 

PD CA7 C3 FO : nly effective when 

RCE SHUTDO TSS) |Rw lac [ox |RHD;CA7- C9 AUTO SHUTDOWN 

wy 'PD CA7. C3 WFI SHUTDOWN . 
EN' de-asserted. 


Enable Power Domain 
'PD CA7 C3' automatically 
Eee off when AP into Deep 
ee 
PD CA7 C3 AU 0: P ower Domain SHUTDOWN 
TO SHUTDOW | [24] RW S/C 0x0 K 
N EN i D_CA7_C3_FORCE_SHUTDOW 
ji Power domain Automatically 
SHUTDOWN when AP enter Deep 
eep; 


Delay time for 7 
GNA KS [23:16] from turn power switch to asserting 
power reset, in power up process, 
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| | |  J[with unit of 30us. 


- P-CETDUEREO] S —— 

PD CA7 Delay time for DD CA/ C3 
WR ON SEO. D | [15:8] |RW | S/C Ox90 | from Powering up, in power up 
LY process, with unit of 30us. 


PD CA7 C3 IS roms S Y WE Rum B 
i rom enable isolation cell to turn-o 
O_ON_DLY . [7:0] RW | BIC 0x2 power switch, in power on process. 
with unit of 30us. 


6.31.1.6 PD_AP_SYS_CFG 


PD_AP_SYS_CFG (0x01208006 
PD_AP_SYS_CFG SET 

| 0x00002018 | PD AP SYS CFG CLR 
IED a SES ezi IE er PCS EA 


- S 


Ty Oi R 
| Set/Clr | | 


PD AP SYS PWR ON SEQ DLY PD AP SYS ISO ON DLY 
RW RW 
Sic 
| Reset | * | oļoļoļoļoļoļoļoļoļoļo(lo | 


PD_AP_SYS_CFG 


Faune [Bt mee [Si [a 


31:26] | RO | .  [Ox0 | Reserved — 11 0 | 


PD AP G SHUTDOWN. Only effective when 

TT nly effective when 

9 SNTUS [25] RW S/C 0x0 PD AP SYS AUTO SHUTDOWN 
_EN' de-asserted. 


Enable Power Domain 
'PD_AP_SYS' automatically 
epee off when AP into Deep 
ee 
PD AP SYS A 0: power Domain SHUTDOWN 
UTO SHUTDO [24] RW |S/C 0x1 K 
WN EN ' D AP SYS FORCE SHUTDOW 
Me Power domain Automatically 
SHUTDOWN when AP enter Deep 
eep; 


PD AP SYS P . Delay time for 'PD AP SYS' 
WR ON DLY [23:16] from turn power switch to asserting 
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PD AP JARI P Delay time for TDD AP SYS 
L ON SEO D | [15:8] | RW |S/C 0x80 | from Powering up, in power up 
process, with unit of 30us. 


PD_AP_SYS IS io. bei T celī S of 
rom enable isolation cell to turn-o 
OONDIY |. [7:0] |RW | SiC 0x6 power switch, in power on process. 
with unit of 30us. 


6.31.1.7 PD_MM_TOP_CFG 


0x0000001C PD_MM_TOP_CFG (0x02208004) PD_MM_TOP_CFG 
0x0000101C PD_MM_TOP_CFG SET PD_MM_TOP_CFG SET 
| 0x0000201C | PD MM TOP CFG CLR PD MM TOP CFG CLR 


CO (aa [7 [3 a a aaa a e eN e 


iii C 


RW RW 
S/C 


PD_MM_TOP_CFG 


meme [on [we TE. [8 


31:26] | RO | [0x0 |Reserved | 


Force Pow Domain 
PD MM TOP F 'PD MM TOP' SHUTDOWN. Only 
ORCE SHUTDO | [25] RW S/C 0x1 effective when 
WN PD MM TOP AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 
'PD MM TOP' automatically 
power -off when AP into Deep 
eep 
PD MM TOP A i Power Domain SHUTDOWN 
UTO SHUTDO [24] RW by 
WN_EN WN MM_TOP_FORCE_SHUTDO 
: Power domain Automatically 
SHUTDOWN when AP enter Deep 
eep; 


V.0.2 Spreadtrum Communications, Inc., V02  Spreadtrum Communications, Inc., Confidential and Proprietary 784of1498 —— and Proprietary 784 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 


ARES ae time for s MM_TOP' 
. rom turn power switch to assertin 
WR ON DLY — [23:16] | RW S/C 0x20 power Eset in power up ls 
with unit of 30us. 
PD MM TOP P Delay time for ‘PD MM TOP' 
WR ON SEO _D | [15:8] | RW | S/C 0x80 | from Powering up, in power up 
LY process, with unit of 30us. 


BAM TOES ben Hm di OT MM B 
rom enable isolation cell to turn-o 
OONDIY -. [7:0] RW | Sic Ox4 power switch, in power on process. 
with unit of 30us. 


6.31.1.8 PD_GPU_TOP_CFG 


PD_GPU_TOP_CFG (0x02208004 
PD_GPU_TOP_CFG SET 

| 0x00002020 | PD GPU TOP CEG CLR 
ESTEE ESTNE lS I LSA 


| B m 


gs Rr — | 
| Sev Cir_ I 
EC R nna enga gna ho | o | o MEM o | o | o j| o | o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 | 3 | 2 | 1 J| O | 
| Name | PD GPU TOP_PWR_ON seo DIY — | —  PDGPUTOPISOONDLY — | 
RW 

Sic 


PD GPU TOP. CFG 


mss Jon [nee TE. [S 


31:26] [RO | . [0x0 | Reserved .«—  .— 0 »— | 


Force Domain 
PD GPU TOR 'PD GPU “Top” SHUTDOWN. 
FORCE_SHUTD | [25] RW | S/C Ox1 Only effective when 
OWN 'PD GPU TOP AUTO SHUTDO 
WN EN' de-asserted. 


Enable Power Domain 
'PD GPU TOP' automatically 
PD GPU TOP_ P -off when AP into Deep 
AUTO SHUTDO |I24 | RW |S/C [0X0 0: Bower Domain SHUTDOWN 
= b 
"PD GPU TOP FORCE SHUTD 
OWN' 
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Power domain Automatically 
SHUTDOWN when AP enter 
Deep Sleep; 

BD EU TE eee time for 'PD_ imd 
rom turn power switch to 
PWR ON DLY [23:16] | RW | S/C 0x20 asserting power reset, in power 

up process, with unit of 30us. 


PD GPU TOP. Delay time for "PD GPU TOP' 

PWR ON SEQ | [15:8] |RW |S/C Ox80 | from Powering up, in power up 
DLY process, with unit of 30us. 

PD GPU TOP I ed 2s atio $2 ic 

rom enable isolation cell to 

SO ON DLY [7:0] RW | s/c 0x4 turn-off power switch, in power on 
process. with unit of 30us. 


6.31.1.9 PD CPO ARM9 0 CFG 
0x00000024 PD CPO ARMO9 0 CFG (0x0120A802) PD CPO ARM9 0 CFG 


0x00001024 PD CPO ARM9 0 CFG SET K V C ai 
| oxoooozo2a | PD. | PD CPO_ARM9 0 CFGCLR ` | _ARM9_0_CFG CLR AD N tājā CFG 


a a arara a n A ATATA E 


J- m 


Lu MEN [m] —— — 3 — — — J 
FSeucir| —————————] 


| Name | PD CPO ARM9 0 PWR ON SEQ DLY PD CPO ARMO 0 ISO ON DLY 


RW 
Set/Cir SiC 
| Reset | jo jos f o yos o jojo opo opo ,o9]o jy jo | 


PD CPO ARM9 0 CFG 


asen T [re ES [Wate 


31:26] | RO | .  [Ox0 |Reserved .— — — —  — | 


Force Power Domain 
PD CPO ARM9 'PD CPO ARM9 0" SHUTDOWN. 
0 FORCE SH _| [25] RW S/C 0x0 Only effective when 
UTDOWN 'PD CPO0 ARM9 0 AUTO SHUTD 
OWN EN' de-asserted. 
PD CPO ARM9 Enable Power Domain 
0 AD SHUT | [24] RW S/C 0x1 ‘PD_CPO_ARM9_0' automatically 
DOWN E Power-off when AP into Deep 
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leep. 
E : Power Domain SHUTDOWN 
BD CPO ARM9 0 FORCE SHU 
TDOWN'; 
1 : Power domain Automatically 
eon when AP enter Deep 
eep; 


Delay time for 'PD CP0_ARM9_0' 
PD CPO ARM9 
+ T : from turn power switch to asserting 
Wo WR-ON-D [23:16] power reset, in power up process, 
with unit of 30us. 
PD CPO ON E Delay time for 'PD CPO ARMS 0" 
_0 PWR ON S |[15:8] | RW S/C OxA8 | from Powering up, in power up 
EQ DLY process, with unit of 30us. 
Delay time for 'PD CPO ARMO 0" 
"EJ DN DE [7:0] RW SIC 0x2 from enable isolation cell to turn-off 
yo i power switch, in power on process. 
with unit of 30us. 


6.31.1.10 PD CPO ARMO9 1 CFG 
0x00000028 PD CPO ARMO9 1 CFG (0x0120A002) PD CPO ARM9 1 CFG 


0x00001028 PD CPO ARMS 1 CFG SET ‘ocala aes 
| 0x00002028 — PD | PD_CPO ARM9_1 CFGCLR | | ARM9_1_CFG CLR PD_CPO_ARMO_1_CFG 


oe laaa 


Tes m 


w| RE E E — 
oc EE 
| Reset_ 


PD CPO ARM9 1 ISO ON DLY 
RW RW 


| Reset | 1* | o | s | o j ojo jojo jopo opo ,»o9yo jy jo) 


PD CPO ARMO 1 CFG 


meae [on [re TE. [S 


31:26] | RO | [0x0 | Reserved _ _ à— à à —  — | 


Force Power Domain 
PD CPO ARM9 i l 
SM ‘PD CPO ARM9 1 AUTO SHUTD 
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[ZI SPREADTRUM 


Oooo 1. |. OWN_ENT de- asserted. 


dan 


PD CPO ARM9 
1 AUTO SHUT 
DOWN. EN 


PD CPO ARM9 
1 PWR ON D 
LY 


PD CPO ore 
1 PWR ON S 
EQ DLY | 


PD CPO ARM9 
y- TSO ON DL 


6.31.1.11 


0x0000002C 
0x0000102C 


| oxoooozo2c | 


PD CPO | 


HUSGE CFG 


PD CPO HU3GE CFG (0x01209004) 


PD CPO HUS3GE CFG SET 


PD | PD CPO HU3GE_CFGCLR — | HU3GE_CFG CLR 


SC9830A Device Specification 


Domain 
automatically 
into Deep 


Enable Power 
'PD CPO ARMO 1' 
Power-off when AP 
Sleep. 

E : Power Domain SHUTDOWN 


"RD CPO ARM9 1 FORCE SHU 
DOWN'; 


: Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for 'PD CPO ARMO 1' 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

Delay time for 'PD CPO ARMS 1' 
from Powering up, in power up 
process, with unit of 30us. 

Delay time for ‘PD CPO ARM9_1' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CPO HU3GE CEG 


PD CPO HUSGE CFG 
SET 

PD CPO HUS3GE CFG 
CLR 


ALLE 


I T 


PD CPO HUSGE PWR ON DLY 


we o s 9i E o — — —3] 


enS 


S/C 


| Bit |15 |14|13|12|nj10o|/9|s8s]|7]eļs5s]|4js3sļ]2ļf/1ļ|0 


PD CPO HUSGE PWR ON SEQ DLY 


PD CPO HUSGE CFG 


peanon [on [Woe [Si [Tans 


PD CPO HUSGE ISO ON DLY 


reserved 3126] |RO | [0x0 Reserved 
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Force Domain 
PD CPO HU3G 'PD CPO | HUSGE" SHUTDOWN. 
E FORCE SHU | [25] RW Only effective when 
TDOWN 'PD CPO HUSGE AUTO SHUT. 
DOWN EN' de-asserted. 


Enable Power Domain 
PD CPO HUSGE' automatically 
power -off when AP into Deep 
ee 

PD CPO HUS3G 0: Powa Domain SHUTDOWN 

E AUTO SHUT | [24] RW Pi 

DOWN_EN 'PD DOWN USGE FORCE SHU 
i Power domain Automatically 
SHUTDOWN when AP enter 
Deep SI 


Delay for 
PD CPO HU3G PO Po HUGE S from turn 
E PWR ON DL | [23:16] | RW power switch to asserting power 
Y reset, in power up process, with 

unit of 30us. 

Delay time for 
BON SE [15:8] | RW 'PD CPO HUSGE' from 
Q DUY Powering up, in power up 

— process, with unit of 30us. 


Delay time for 
'PD CPO HUSGE' from enable 

[ 7: 0] RW isolation cell to turn-off power 
switch, in power on process. with 
unit of 30us. 


6.31.1.12 PD CPU GSM 0 CFG 
0x00000030 PD CPO GSM O0 CFG (0x01208804) PD CPO GSM 0 CFG 


0x00001030 PD CPO GSM 0 CFG SET PD CP GSM 0 CFG 
| 0x00002030 | PD. | | PD CPO GSMO CFGCLR | GSM_0_CFG CLR cuir cias 


— T ——— a 


E : m 


ue MEN [m] a 
FSeucir | ———] 
esto prn ra arn nra S 


| Name | PD CP0 GSM 0 PWR ON SEQ DLY PD CP0 GSM 0 ISO ON DLY 


SeUCIr | — — — Sc — | Sic 


BS | 
Me | oo mo PoP oo fo fo fo KN 
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PD CPO GSM 0 CFG 


ERE 


31:26] |RO | |00 | Reserved —  à— &— — | 


Force Domain 
PD CPO GSM 'PD CPO GSM" ' SHUTDOWN. 
0 FORCE SHU | [25] RW S/C 0x0 Only effective when 
TDOWN "DPD CHO GSM AUTO SHUTD 
OWN EN' de-asserted. 


Enable Power Domain 
'PD CPO GSM' automatically 
Power-off when AP into Deep 
Sleep. 

PD CPO GSM 0 Power Domain 

0 AUTO SHUT | [24] RW |S/C 0x1 SHUTDOWN b 

DOWN EN DOW CPO GSM FORCE SHU 
1: Power domain Automatically 
SHUTDOWN when AP enter 
Deep SI 


Delay time for "PD | CPO0 GSM 
PD CPO GSM __ from turn power switch to 
9- PWR ON DL | [23:16] | RW 0x20 asserting power reset, in 
Ronen up process, with unit of 
PD CPO Delay time for U 
7 PWR ON SE [15:8] | RW S/C 0x88 | from Powering up, in power up 
process, with unit of 30us. 
eee TRES iar -G 
, rom enable isolation cell to 
[7:0] RW | Sie be turn-off power switch, in power 
on process. with unit of 30us. 


6.31.1.13 PD CPO GSM 1 CFG 


0x00000034 PD CPO GSM 1 CFG (0x01208804) PD CPO GSM 1 CFG 


0x00001034 PD CPO GSM 1 CFG SET daai SEM -I EFG 


| 0x00002034 — | PD. | | PD_CPO GSM_1_CFGCLR | GSM 1 CFG CLR duse cin cube 


—pRL RR 


5 : m 


npe E — — — — — —] 
Setci EE 3 — sc — O 
| Reset | o | o j| o | o j ojo jojstjopjogyjsj]o,so9yojoJyjoj 
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| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 | 3 | 2 | 1 J| O | 
| Name | — PocPoGsM:PWRONSEODY —— | —  PDCPOGSM ISO ONDLY — | 


SC9830A Device Specification 


Set/CIr 
| Reset | 


PD CPO GSM 1 


CFG 


oo jj 
NN C fa fj fm 


Fetaname [en [une [Siar [Wate 


31:26] | RO | .  [Ox0 | Reserved | 


PD CPO GSM 
1 FORCE SHU 
TDOWN 


PD CPO GSM 
1 AUTO SHUT 
DOWN EN 


PD CPO GSM 
1 _PWR_ON_DL 


For 


M 


PD CPO 
G M |. ON "SE [15:8] |RW |S/C 0x88 


PD CPO GSM 
1 ISO ON DLY 


6.31.1.14 


0x00000038 
L ooo 038 
| — 0x00002038 | 


PD CPO - 


D 


TD CFG 


PD CPO TD CFG (0x01208804 
PD CPO TD CFG SET 
PD CPO TD CFG CLR 


PD CPO GSM ŠĒUTDOWNS Gay 
effective when 
'PD CPO0 GSM AUTO SHUTDO 
WN EN' de- agsorled. 
Enable 

‘PD CPO asw ^ 
Power-off when AP 
Sleep. 

0: Power Domain SHUTDOWN 


Ro CPO | GSM_FORCE_SHUTDO 


Domain 
automatically 
into Deep 


Y : "Power. domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for 

from turn power switch to asserting 
ower reset, in power up process, 
with unit of 30us. 

Delay time for 

from Powering up, in power up 
process, with unit of 30us. 

Delay time for (UN 

from enable isolation cell to turn-off 
ower switch, in power on process. 
with unit of 30us. 


PD CPO TD CFG 
PD CPO TD CFG SET 
PD CPO TD CFG CLR 


LE 3h | 30 29 [28 | ey [26-2 24.128122. .21120 19 138 LZ 116 | 


i É 


IRR 


Setci ZE 
| Reset | o | o j o [| o j o [ o jo 
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| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 PT 5 | 4 | 3 | 2 | 1 J| O | 
| Name | PD CP0_TD_PWR_ON_SEQ_DLY —— | —  PDCPOTDISOONDLY —— | 


Set/CIr 


RW 


SC9830A Device Specification 


RW 


L OOO 
LES LIT cc HEKE 


PD CPO TD CFG 


R NE 
LEN 


31:26] | RO | .  [Ox0 | Reserved — 1 1 1 | 


Field Name 


PD CPO TD FO 
RCE SHUTDO 
WN 


PD CPO TD AU 
TO SHUTDOW 
N_EN 


PD CPO TD P 
WR ON DLY 


PD CPO TD P 
WR. ON SEQ D 
LY 


PD CPO TD IS 
O ON DLY 


6.31.1.15 


ies fw foc |00 | 


l 


^ 


PD CPO CEVA 0 CFG 


Force Power Domain 'PD 
SHUTDOWN. Onl dod. (N 
'PD_CPO_TD_AUTO SHUTDOWN 
EN' de-asserted. 
Power Domain 
| CPO automatically 
Power-off when AP into Deep 
Sleep. 
0: Power Domain SHUTDOWN 


PD CPO TD FORCE SH UTDOW 


: Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for 0T 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us 

Delay time for 'PD CPO TD' 
from Powering up, in power up 
process, with unit of 30us. 

Delay time for 'PD | ) 
from enable isolation cell to turn-off 
ower switch, in power on process. 
with unit of 30us. 


0x0000003C PD CPO CEVA 0 CFG (0x01208804) PD CPO CEVA 0 CFG 


0x0000103C 


PD CPO CEVA 0 CFG SET 


PD CPO CEVA 0 CFG 
SET 


0x0000203C PD CPO CEVA 0 CFG CLR iir i 
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Lr [iris ee 28 28. [24 fos 22 21/20 T9 | 17 [16 


a : mE 


RE —— 5 (à—— (IAS ANNE NS WC AE A 
ser —— ——4 
"este T Te De Ls o E] 


gnr sos | GUNT n 75-59 
RW 
| Reset | 1 | o | o j| o js] o jojo jopjogjog]o ,oJps«joJjyoj 


PD CPO CEVA 0 CFG 


rao [on [wre ES [Wate 


31:26] | RO | .  [Ox0 | Reserved | 


Force Power Domain 
PD CPO CEVA 'PD CPO CEVA' SHUTDOWN. 
0 FORCE SHU | [25] RW S/C 0x0 Only effective when 
TDOWN 'PD CPO0 CEVA AUTO SHUTDO 
WN EN' de-asserted. 


Enable Power Domain 
'PD_CP0 CEVA' automatically 
Por -off when AP into Deep 
eep. 
PD CPO CEVA 0: Powar Domain SHUTDOWN 
0 AUTO SHUT | [24] RW | S/C 0x1 Pi 
DOWN EN uT. CEVA_FORCE_SHUTD 
1 : Power domain Automatically 
ee Pow when AP enter Deep 
eep; 


Delay time for (UN 
PD CPO CEVA 
from turn power switch to assertin 
a PWR_ON_DL | [23:16] power reset, in power up a 
with unit of 30us. 
PD CPO CEVA Delay time for 0 
7 BE OUN SE |[15:8] | RW S/C 0x88 | from Powering up, in power up 
process, with unit of 30us. 
PD CPO CEVA i ae KU Il Dd ff 
rom enable isolation cell to turn-o 
0 ISO ON DY [ 7:0] RW S/C 0x4 power switch, in power on process. 
with unit of 30us. 
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6.31.1.16 PD CPO CEVA 1 CFG 
0x00000040 PD CPO CEVA 1 CFG (0x01208804) PD CPO CEVA 1 CFG 


0x00001040 PD CPO CEVA 1 CFG SET PD CP0 CEĻA 1_CFG 
| 0x00002040 — PD. | PD CPO CEVA 1 CFGCLR — | CEVA 1 CFG CLR a lig id 


EM 


|= | S 


type [RO oe | 
SeUCI [E T sic | sc | 
| Reset [o | o | o fo | o fo | o | 


RW RW 
S/C 


potototaitototopofopotoftoftito fo | 
PD CPO CEVA 1 CFG 


pastes [en [ree [Sta [a 


31:26] [RO | |00 | Reserved —/ 5 — — &— — | 


Force Power Domain 
PD CPO CEVA ‘PD_CPO_CEVA' SHUTDOWN. 
1 FORCE SHU | [25] RW | B/C 0x0 Only effective when 
TDOWN ‘PD _ CPO CEVA AUTO SHUTD 
OWN EN' de-asserted. 


Enable Power Domain 
TDD CPO CEVA' automatically 
p off when AP into Deep 
ee 
PD CPO CEVA 0: awa Domain SHUTDOWN 
1 AUTO SHUT | [24] RW S/C Ox1 Di 
DOWN EN i DOWN = onora 
Panel domain Automatically 
SHUTDOWN when AP enter 
Deep Sleep; 


Delay time for 'PD CPO 
PD CPO CEVA ) | 
M from turn power switch 
V PWR ON DL | [23:16] asserting power reset, in power 
up process, with unit of 30us. 
PD CPO CEVA Delay time for 'PD CPO CEVA' 
1 BWR ON SE |[15:8] | RW |S/C 0x88 from Powering up, In power up 
Q DLY process, with unit of 30us. 
PD CPO CEVA fone TY | latic i a 
. rom enable isolation ce 
1 ISO ON DLY [7:0] RW S/C 0x4 turn-off power switch, in power on 
process. with unit of 30us. 
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6.31.1.17 PD_CP0_SYS_CFG 
0x00000044 PD CPO SYS CFG (0x00000000) PD CPO SYS CFG 
| Bit | 31 |30 |29 | 28 | 27 | 26 | 25 |24 [ 23 [ 22 [ 21 | 20 | 19 | 18 | 17] 16 | 


| Name | 
| Type —Ó II ——Ó—] o —— s" 
KELCTNEUNMECNECUNECNECNECMENCN SCR EC EC CN CR GO O O o) 


reserved 


| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | a? 3 | 2 | 1 | O | 


reserved 


| Type ss ee ee 
KES on) on on ono | on om | oon oa on os | News| on sey 


PD CPO SYS CFG 


[reserved [[31:0] [RO [0x0 T Reserved — 5 | 
6.31.1.18 PD CP1 CAR CFG 


VE LR Se a BI ISTE BE 


il m 


pe [E89 sw 9 [rr — — —3] 
pac o 
E RENE aN O maS 


BICI], IA. a Tann ui RN 
RW 
| Reset | * fo j| 1] o j ojo jojo jopo opo ,o]o Jj sjoj 


PD CP1 CA5 CFG 


rao [on [wre ES [Wate 


31:26] | RO | |.  [Ox0 | Reserved | 


Force Power Domain 
PD CP1 CA5 F 'PD CP1 CA5' SHUTDOWN. Mb 
ORCE SHUTDO | [25] RW S/C 0x0 effective 
WN 'PD CP1 CA5 AUTO SHUTDOW 
N_EN' de-asserted. 
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Enable Power Domain 
'PD CP1 CAR automatically 
r -off when AP into Deep 
eep 
PD CP1 CAS A B. Power Domain SHUTDOWN 
UTO SHUTDO [24] RW by 
WN_EN Kp CP1_CA5_FORCE_SHUTDO 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
eep; 


PD CP1 CA5 P oe time for ie CP1_CAS' 
rom turn power switch to asserting 
WR_ON_DLY [23:16] | RW S/C 0x20 power reset, in power up process, 
with unit of 30us. 
PD_CP1_CA5_P Delay time for "PD CPT CAR 
WR ON SEO D | [15:8] | RW |S/C OxAO | from Powering up, in power up 
LY process, with unit of 30us. 
I Pind ki d FR ra CA 
: rom enable isolation cell to turn-o 
SO ON DIY |. [7:0] |RW | s/c 0x2 power switch, in power on process. 
with unit of 30us. 


6.31.1.19 PD CP1 LTE P1 CFG 
|  0x0000004C | PD CP1 LTE P1 CFG (0x01209804) | PD CP1 LTE P1 CFG | 


0x0000104C PD CP1 LTE P1 CEG SET PD- PCPI TE PT Fe Es P1 CFG 
| Ox0000204C | PD. | PD CPI LTE PI CFGCLR | _LTE_P1_CFG CLR PD_CP1_LTE_P1_CFG 


eee ee 


E a 


w) e þe BR — 
sa ————— — — — 
[Reset | o |0 | o | o }ofotoftiftoftoftifototfofo to | 
| Bit |15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | eT 5 | 4 | 3 | 2 | 1 J| O | 
| Name | PD CP1_ LTE P: PWRON SEQ DLY — | PD CP1 LTE P1 ISO ON DLY | 
iye | — N G Ww ë: k 


PD_CP1_LTE_P1_CFG 


ares [e [Tyee [Sta [an 


reserved 31:26] | RO | | | 0x0 | Reserved 
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Forc Pow Domain 
PD CP1 LTE P 'PD CP1 _LTE PT E 
1 FORCE SHU | [25] RW S/C 0x0 Only effect when 
TDOWN ‘PD CP1 LTE P1 "AUTO SHUTD. 
OWN EN' de-asserted. 


Enable Power Domain 
‘PD_CP1_LTE_P1' automatically 
1 when AP into Deep 
eep. 
PD CP1 LTE P 0: P naue Domain SHUTDOWN 
1 AUTO SHUT | [24] RW S/C 0x1 Di 
DOWN EN DOWN" LTE P1 FORCE. SHUT 
T : Power domain Automatically 
ST OMS when AP enter Deep 
eep; 


Delay time for 1 LTE P 

PD CP1 LTE P 

from turn power switch to assertin 

V -PWR ON DL | [23:16] power pin. in power up Diboss, 
with unit of 30us. 

PD CP1 LTE P Delay time for 'PD CP1 

G dM ON SE |[15:8] | RW S/C 0x98 | from Powering up, in power up 
process, with unit of 30us. 

STS TN PoS for latio un LTE oH 

rom enable isolation cell to turn-o 

1 ISO ON DLY [7:0] RW | s/c 0x4 power switch, in power on process. 

with unit of 30us. 


6.31.1.20 PD_CP1_LTE_P2_CFG 
0x00000050 PD CP1 LTE P2 CFG (0x01209004 


0x00001050 PD_CP1_LTE_P2_CFG SET PD CP1 LTE P2_CFG 
| oxoooo2050 | PD | | PD CP1 LTE P2 CFGCLR | _LTE_P2_CFG CLR aui vidi 


T —— ÉL 


| E mE 


BIB —— n R REN 
| Set/Clr | | 
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PD_CP1_LTE_P2_CFG 


ERE 


[reserved | [31:26 HO |_| x0) | Reserved — ws — Beam 
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PD CP1 LTE P 
2 FORCE SHU 
TDOWN 


PD CP1 LTE P 
2 AUTO SHUT 
DOWN EN 


PD GP! LTE P 
2 PWR ON DL 


N P1 LTE P 
2 PWR ON SE 
Q DLY 


D CPI ITE P 
2 180 ON_DLY 


6.31.1.21 PD_CP1 


0x00000054 
0x00001054 


| 0x00002054 | 


For 


I 
S 


_CEVA_CFG 
PD_CP1_CEVA_CFG (0x01208804 


PD_CP1_CEVA_CFG SET 
PD_CP1_CEVA_CFG CLR 


Pow Domain 
PD CP1 _LTE | po SR. Only 
effective when 
'PD CP1 LTE P2 AUTO SHUTD 
OWN EN' de-asserted. 
Enable Power 
'PD CP1 LTE P2' 
Power-off when AP 


Domain 
automatically 
into Deep 


Sleep. 

0: Power Domain shutdown b 
'PD CP1 LTE P2 FORCE. SHU 
DOWN" 

1 : Power domain Automatically 
shutdown when AP enter Deep 
leep; 

Delay time for 

from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
Delay time for 'PD CP1 LTE P 
from Powering up, in power up 
process, with unit of 30us. 

Delay time for 'PD CP1 LTE P2' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CP1 CEVA CFG 
PD CP1 CEVA CFG SET 
PD CP1 CEVA CFG CLR 


a aaar a s a aara ao e eNe 


, 


PD CP1 CEVA PWR ON DLY 


mwe] ë o [afẹ vo 
Set/Clr | sic | sic | 
| Reset | 0 | o | o fo | o fo | o | 


| Name | PD CP1 CEVA PWR ON SEQ DLY PD CP1 CEVA ISO ON DLY 


Set/CIr 


RW 


RW 


i lp 
[net tt (ip J RS HEKE 
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PD CP1 CEVA CFG 


ERE 


31:26] | RO | [0x0 | Reserved | 


Force Power Domain 

'PD CP1 CEVA' EE 
[25] RW S/C 0x0 Only effective 

'PD CP1 CEVA AUTO SHUTDO. 

WN EN" de-asserted. 


Enable Power Domain 
‘PD_CP1_CEVA' automatically 
Power-off when AP into Deep 


Slee 
Power Domain SHUTDOWN 


SC9830A Device Specification 


PD_CP1_CEVA 
FORCE_SHUTD 
OWN 


PD CP1 CEVA 
AUTO SHUTDO 
WN EN 


PD CP1 CEVA_ 
PWR ON DLY 


PD CPI CEVA 
PWR ON SEQ_ 
DLY 


p. 
0: i 
[24] RW |S/C 0x1 Pi 
OW Qi 
: Power domain Automatically 
SHUTDOWN when AP enter Deep 
eep; 


Delay time for 'PD CP1 CEVA" 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

Delay time for 'PD CBT CEVA" 
from Powering up, in power up 
process, with unit of 30us. 


Delay time for ‘PD CP1 CEVA' 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


PD CP1 CEVA 
ISO ON DLY 


6.31.1.22 PD CP1 COMWRAP CFG 


0x00000058 PD CP1 COMWRAP. CEG (0x01208006) dips d 
0x00001058 PD CP1 COMWRAP CFG SET ZE NEE 
| oxoooozo58 — | PD CP1 COMWRAP CEG CLR | | PD_CP1_COMWRAP_CFGCLR | PP_CP1_COMMRAP_CF 


i 


PD_CP1_COMWRAP_PWR_ON_DLY 


i E 


Type [RO RR å — — — —] 


era S/C 


799 of 1498 


ee BC RE RNC I BKI po | o | 


Spreadtrum Communications, Inc., Confidential and Proprietary 


V.0.2 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC9830A Device Specification 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 J| O | 
| Name | PD cei coMwRAP PWR ON SEQ DLY — | — PD CPLCOMWRAP ISO ON DLY — — | 


Set/Cir 
| Reset [ : | o j| o | o j o [o jo [o jojo j ojo jJ so | EN 


PD CP1 COMWRAP CFG 


retaname [en [une E [Wate 


31:26] | RO | [0x0 | Reserved | 
Force Power Domain 
PD CP1 COMW 'PD CP1 COMWRAP' 
RAP FORCE S | [25] RW | S/C 0x0 SHUTDOWN. Only effective when 
HUTDOWN 'PD CP1 COMWRAP AUTO. SH 
UTDOWN EN" de-asserted. 
PD CP1 COMW 
RAP AUTO SH | [24] RW lsc TDOWNCEN COMWRAP_AUTO_SHU 
UTDOWN_EN 
PD CP1 COMW PD. kos _COMWRAP from m 
RAP PWR ON | [23:16] | RW S/C power switch to asserting power 
DLY reset, in power up process, with 
unt of 30us. 
Delay time for 
PD CP1 COMW ' ' 
RAP PWR ON. | [15:8] S/C e SR wo ur 
SEQ_DLY process; with anit of Sous. 


Del for 
PD_CP1_COMW ‘PD kes COMW RAP" from 
RAP_ISO_ON_D : RW enable isolation cell to turn-off 
LY power switch, in power on process. 
with unit of 30us. 


6.31.1.23 PD PUB SYS CFG 


0x0000005C PD PUB SYS CFG (0x01208006) PD PUB SYS CFG 
0x0000105C PD PUB SYS CFG SET PD PUB SYS CFG SET 
|  0x0000205C | PD PUB SYS CFG CLR PD PUB SYS CFG CLR 


pērt [si (xa [2 [71222 (x [2x [2 e [€1v [IS] 


aM a 


pe [Rs [rr — — —3] 
saa o 
a T | |oļoftsjoljoj oļoļoi 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 | 3 | 2 | 1 J| O | 
| Name | PbPUBSYSPWRONSEQDLY — — | —  PDPUBSYS SO ON DY | 
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PD PUB SYS CFG 
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ERE 


31:26] [RO | . ][Ox0 | Reserved | 


PD PUB SYS F 
ORCE_SHUTDO 
WN 


PD PUB SYS 


AUTO SHUTDO 
WN EN 


PD PUB SYS_ 
PWR ON DLY 


F 


p 
[24] RW |S/C |oxt 
WN 


PD PUB SYS- 
PWR ON SEQ. [15:8] |RW |S/C | 0x80 


PD PUB SYS I 
SO ON DLY 


6.31.1.24 
0x00000060 


0x00001060 


0x00002060 


AP WAKEUP POR CFG 
AP WAKEUP POR CFG (0x00000000) 


AP WAKEUP POR CFG SET 


AP WAKEUP POR CFG CLR 


orce Power Domain 
'PD PUB SYS' SHUTDOWN. Only 
effective when 
'PD PUB SYS AUTO SHUTDOW 
N EN' de-asserted. 
Enable Power 
'PD PUB SYS' 
Power-off when AP 


Domain 
automatically 
into Deep 
Sleep. 
0: Power Domain SHUTDOWN 


b 
"PD PU B SYS FORCE SHUTDO 


1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for ‘PD PUB SYS 
from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

Delay time for ^"'PD PUB BYS 
from Powering up, in power up 
process, with unit of 30us. 

Delay time for ‘PD PUB SYS 
from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


SET 
CLR 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


Type 
Set/CIr 


Type | 0 0 0 RO 0 00 0 0 0 | 
SetClr EERTSE) 
| Reset | o | o | o j| o j oļoļoļojoļoļoļjoļoļjofļoļo | 
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AP_WAKEUP_POR_CFG 


Fanene [on Tūre [Star [uns 


[reserved [[31:1] |RO | | [Ox0 | Reserved .—  —  —  — | 


AP WAKEUP P en Ede rris a MOST 

p" P chip power up. Software 

OR N [0] RW | S/C 0x0 set this bit to 1'h1 before enter 
AP light/deep sl : 


6.31.1.25 XTL WAIT. CNT 


XTL. WAIT CNT (0x0000A6A6) 
XTL WAIT CNT SET 
XTL WAIT GNT CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


XTL WAIT CNT 


ERE 


31:16] [RO | |00 | Reserved .— — 3&— — | 


a time for XTL1 clock stable, 
ATEI WAIT TEN: | 115: ay [mw [se [owes with unt 30us. By default 
Va time for XTLO clock stable, 
XTLO_WAIT_CN TES with uni 30us. By default 
.Joms. 


6.31.1.26 XTLBUF WAIT CNT 


XTLBUF WAIT CNT (0x00002020) 
XTLBUF WAIT CNT SET 
XTLBUF WAIT CNT CLR 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


Type 
Set/CIr 


S S S D S AA AS S EE en | 
| Reset | o | o | o | o | o [| o | o [o j| opo opo o jojo o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 | 3 | 2 | 1 J| O | 
| Name | — XxrlBUFt wam ent — — — | —— XTLBUFO WAT CNT — | 
| Type fw 
SeUC |N T SO — | 
| Reset | 0 | o j sj o jojo jojo jo po yj s]o ojo yo )jy»oj 
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XTLBUF_WAIT_CNT 


ranene [on [we [Stay [uns 


31:16] | RO | [0x0 _ | Reserved _ | 
a TEU ecc time for XTL1 BUF clock 
ee T HE9 a stable, with unit 30us. By default 


0.96ms. 
Wait time for XTL1 BUF clock 
ee stable, with unit 30us. By default 


6.31.1.27 PLL_WAIT_CNT1 


PLL_WAIT_CNT1 (0x20202020 
PLL_WAIT_CNT1 SET 
PLL_WAIT_CNT1 CLR 
S a ea 111108 


LTEPLL_WAIT_CNT TWPLL_WAIT_CNT 
Type RW 
Set/CIr S/C 


DPLL WAIT. CNT MPLL. WAIT. CNT 
RW RW 


Sic 
Lo | o MEM o | 0 | o | 0 | ow o ivo MEM o | o j| o Jj o j| o 


PLL WAIT. CNT1 


LCLCNECNAUE DI IL NN 
sepe wi unit 30us. By default 
T Seg Us detauli 
TEETE 


6.31.1.28 PLL_WAIT_CNT2 


0x0000007C PLL_WAIT_CNT2 (0x00000020) PLL_WAIT_CNT2 
0x0000107C PLL_WAIT_CNT2 SET PLL_WAIT_CNT2 SET 
0x0000207C PLL_WAIT_CNT2 CLR PLL_WAIT_CNT2 CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
Set/Cir 
| Reset | 
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| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 | 3 | 2 | 1 J| O | 
| Name | — eseved — 0 0 0 0 | 


reserved 
| Type | 1 1 080  — 5 j| RW 
EI ——h|! 3 g m à à—à 0 SSS 
| Reset | o | o j| o [| o j o [o jojo jojo js ]o ojo jo 9pyoj 


PLL WAIT. CNT2 


TNI T [ve E E: 


reserved [91:8] |HO | . — [|Ox0 | Reserved 


|Reserved — — | 
Wait time for LVDSDIS_ PLL 
LVDSDIS PLL 
T7 7:0] 0x20 clock stable, with unit 30us. 
ee ira [rw [se [ve |p default 0.96ms. 


6.31.1.29 XTLO_REL_CFG 


0x00000080 XTLO_REL_CFG (0x0000001F) XTLO_REL_CFG 
0x00001080 XTLO_REL_CFG SET XTLO_REL_CFG SET 
0x00002080 XTLO_REL_CFG CLR XTLO_REL_CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Nam esere | 


Set/CIr 


XTL | XTL | XTL | XTL 

o0v[oc|oc|oA 

reserved CP P1 | PO. P. 

0S SE SE SE 

EL L L L 
LSR | sc sc | sc! sc | sc | 
| Reset | o | o | o | o j o j o | o j o j o J| o jo | t | 


XTLO REL CFG 


Fame [or we [EE TES 


[reserved [[31:6] [RO | [Ox0  |Heseved —1 1 J 


a od Rai m Lid SHU TDOWN 
selecte WOU 
XTLO_ ARM7_SE RW after ARM7 sys into deep sleep; 
0 : XTLO not selected by ARM sys; 
1: XTLO selected by ARM7 Sys. 


XILO selected by VCP1 N Once 
XTLO VCP1 SE selected, XTLO would SHUTDOWN 
iz = [ 4] RW S/C 0x1 after VCP1 sys into deep sleep; 
0 : XTLO not selected by VCP1 sys; 
1 : XTLO selected by VCP1 Sys. 
Selected, XTLO would SHUTDOWN 
selecte WOU 
xTLO_ VCP0_SE RW after VCPO sys into deep sleep; 
0 : XTLO not selected a VCPO sys; 
1: XTLO selected b S. 


XILO CP1 SEL |[2] RW [SC |01 .][XILO selected by CP1 s Z Once 
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selected, XTLO would SHUTDOWN 
after CP1 sys into deep sleep; 

0 : XTLO not selected 24 CP1 sys; 
: CP1 Sys. 
Y Y 

XTLO CPO SEL | [ 1] RW |S/C 0x1 after CPO sys into deep sleep; 

0 : XTLO not selected by CPO sys; 
1: XTLO selected by CPO Sys. 


XILO selected by AP sys. Once 

selected, XTLO would SHUTDOWN 
XTLO_AP_SEL RW S/C 0x1 after AP sys into dee HIS 

0 : XTLO not selecte ye SyS; 

1 : XTLO selected by AP Sys. 


6.31.1.30 XTL1 REL CFG 


XTL1 REL CFG (0x0000001F 
XTL1 REL CFG SET 
XTL1 REL CFG CLR 
S see T 

T HS 


| Set/Cir | 


Set/CIr 


XTL | XTL | XTL | XTL | XTL | XTL 
1A[1V]|1V|1C]|16C]|14A 
reserved RM CP CP P1 | PO. P. 
7Sļ1S|ļ0S SE SE SE 
EL EL EL L L L 
| Type | 


Type 
Set/(Clr | Sc | sc | sic | sic SiC 
| Reset | o | o j o [0] oļoļoļojoļjojļoļ + | 


XTL1_REL_CFG 


a [on a 


[reserved [[31:6] |RO | |00 | Reserved | 


Selected, X11 would SHUTDOWN 
selected, wou 
XT-1- AK [5] after ARM7 sys into deep sleep; 
0 : XTL1 not selected by ARM sys; 
1: XTL1 selected by ARM7 Sys. 
Selected, XTL1 would SHUTDOWN 
selected, wou 
XTL1 gy SE [4] after VCP1 sys into deep sleep; 
0 : XTL1 not selected 7 VCP1 sys; 
1:XTL1 selected by VCP1 Sys 
Miu E 


MK E DD H-S 
selected, wou 

XTL1 VCPO SE after VCPO sys into deep sleep; 
0 : XTL1 not selected n VCPO sys; 
1 : XTL1 selected by VCPO Sys. 
Selected, XTL1 would SHUTDOWN 
selected, wou 

XTL1_CP1_SEL after CP1 sys into deep sleep; 
0 : XTL1 not selected by CP1 sys; 
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|] CE TE XLI selected b 


XIL1 selected by ÉD s o 

selected, XTL1 would SHÜTDOWN 
XTL1 CPO SEL RW after CPO sys into deep sleep; 

0 : XTL1 not selected by CPO sys; 

1 : XTL1 selected by CPO S s- 


XIL1 selected by AP sys. 

selected, XTL1 would SHÜTDOWN 
XTL1 AP SEL [ 0] RW S/C 0x1 after AP sys into deep sleep; 

0 : XTL1 not selecte Re SyS; 

1 : XTL1 selected by A S. 


6.31.1.31 XTLBUFO REL CFG 


XTLBUFO REL CFG (0x0000001F 
XTLBUFO REL CFG SET 
XTLBUFO REL CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
reserved 
Type 
Set/CIr 


reserved 


XTLBUFO REL CFG 


peanon e re i 


reserved [[31:6] |RO |  [Ox0 | Reserved «— 1 


XILBUFO selected by ARM7 sys. 
Once selected, XTLBUFO would 
īsiem deep esp after ARM7 sys into 
eep sleep; 
“SEL [5] RW |S/C | 0x0 ŠILBEO- “hot selected by 
ARM? ust 
l : XTLBUFO selected by ARM7 
S. 


XILBUFO selected i VCP1 sys. 

Once selected, XTLBUFO would 

TPE iev after VCP1 sys into 
eep slee 

“SEL 7 [4] RW |S/C [0x1 0 XTLBUFO not selected by 
SYS 

N XTLBUFO selected by VCP1 

S. 


XILBUFO selected by VCPO sys. 
XTLBUFO VCPO [3] RW |sic 0x1 Once selected, XTLBUFO would 
SEL A after VCPO sys into 
eep sleep; 
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0 : XTLBUFO not selected by 
VCPO sys; 
L : XTLBUFO selected by VCPO 
S. 
XILBUFO selected by ys. 
Once selected, XTLBUFO would 
SHUTDOWN after CP1 sys into 
XTLBUFO CP1 deep sleep; 
SEL 0 : XTLBUFO not selected by CP1 


SyS; 
E : XTLBUFO selected by CP1 
s. 
XILBUFO selected by 0 sys. 
Once selected, XTLBUFO would 
SHUTDOWN after CPO sys into 
XTLBUFO CPO deep sleep; 
SEL 0 : XTLBUFO not selected by CPO 
SyS; 
l : XTLBUFO selected by CPO 
S. 
XILBUFO selected by AP sys. 
Once selected, XTLBUFO would 
SHUTDOWN after AP sys into 
bes arn 
TLBUFO not selected by AP 


SYS; 
1: XTLBUFO selected by AP Sys. 


6.31.1.32 XTLBUF1_REL_CFG 


0x00000090 XTLBUF1 REL CFG (0x0000001F XTLBUF1 REL CFG 
0x00001090 XTLBUF1 REL CFG SET XTLBUF1 REL CFG SET 
0x00002090 XTLBUF1 REL CFG CLR XTLBUF1 REL CFG CLR 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
reserved 
Type 
Set/Clr | 
| Reset | o | o | o | o j| o | o | o j o | o | o Jj o | o | o j| o | o | o 
| Bit |15|14|13|12|/1]|10|/9ļ|8a]/7]e6eļs5sļ|aļ3ļ2ļ]1ļJo) 


- B 


Type 
Set/CIr 


XTLBUF1. REL CFG 


ares T [re E E 


[reserved 1 j[9t:6] |HO | 0x0 | Reserved — 1 0 1 | 


XILBUF1 selected by ARM7 sys. 
XTLBUF1 ARM7 [5] RW S/C 0x0 Once selected, XTLBUF1 would 
_SEL IM after ARM7 sys into 
eep sleep; 
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J SI not selected by ARM7 
i  KTLBUF1 SS BE ARM7 Sys. 
XILBUF1 selected VCP1 sys. 
Once selected, XT RUFI would 


— on sleep 
-SEL "KTLBUF1 not selected by VCP1 


S 

1:XTLBUF1 selected by VCP1 Sys. 

XILBUF1 selected by VCPO sys. 

Once selected, XTLBUF1 would 
XTLBUF1 VCPO deep sleep: | after VCPO sys into 
-SEL "KTLBUF1 not selected by VCPO 


Sys 

1: XTLBUF1 selected by VCPO Sys. 

XILBUF1 selected by CP1 sys. Once 

selected, XTLBUF1 would 
XTLBUF1 CP1 SAI LAAT < after CP1 sys into deep 


SEL 0 naf nat elected by CP1 


Sys; 

1: XTLBUF1 selected by CP1 Sys. 

XILBUF1 selected by CPO sys. 

selected, XTLBUF 1 would 
XTLBUF1_CPO_ tte Up gee after CPO sys into deep 


SEL IK < XTLBUF! not selected by CPO 


sys, 

1: XTLBUF1 selected by CPO Sys. 

XTLBUF1 selected by AP sys. Once 

selected, XTLBUF1 would 
eee SHUTDOWN after AP sys into deep 


0 9 ^ BUE! not selected a AP Vē 
4 XTLBUF1 selected b 


6.31.1.33 MPLL_REL_CFG 


0x00000094 MPLL REL CFG (0x00000001 MPLL REL CFG 
0x00001094 MPLL REL CFG SET MPLL REL CFG SET 
0x00002094 MPLL REL CFG CLR MPLL REL CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
Set/Clr 


" reserved reserved 


Ege oe eps ps Eo p 
G ————— —] [Sc| | sic | se | sic | sic | sic | sic | 
| Reset [ o | ofoftotoftoftofoftoftofoftofotfofo} 
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6.31.1.34 


[ZI SPREADTRUM 


MPLL | REL CFG 


SC9830A Device Specification 


Clear Value 


|reserved 1| 


MPLL REF . — 


ir 


T USU | 


"ri 


| Reserved | 

Der Heference LOSE aaa agar select; 
0 : CLK26MHZ 0 A2D 
: CLK26MHZ 1 A2D 


[reserved |[/:6] [RO se (Von SENE 
maag 
J M I I 


MPLL_ARM7_S 


MPLL_AP_SEL 


0x00000098 
0x00001098 
0x00002098 


DPLL_REL_CFG 


DPLL_REL_CFG (0x0000001F) 
DPLL_REL_CFG SET 
DPLL REL CFG CLR 


MPLL selected by ARM7 sys. Once 
selected, MPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 

0 :MPLL not selected SLR 

1: MPLL selected by A 

MPLL selected by VCP1 sys. 
selected, MPLL would SHÜTDOWN 
after VCP1 sys into deep sleep; 

0 : MPLL not selected NT VCP1 pm 
1 : MPLL selected b 

MPLL selected by VCPO Sy Ones 
selected, MPLL would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : MPLL not selected VBI VCPO S) 
1 : MPLL selected b 

MPLL selected by CP1 s 
selected, MPLL would SHÜTDOWN 
after CP1 sys into deep sleep; 

0 : MPLL not selected chc! SyS; 

1 : MPLL selected b S. 
MPLL selected by CPO sys. Once 
selected, MPLL would SHUTDOWN 
after CPO sys into deep sleep; 

0 : MPLL not selected ea CPO rst 

1 : MPLL selected b 

MPLL selected by AP Ss. 
selected, MPLL would SHUTDOWN 
after AP sys into deep sleep; 

0 : MPLL not selected c AP Sys; 

1: MPLL selected by A 


SyS; 
s. 


DPLL REL CFG 
DPLL REL CFG SET 
DPLL REL CFG CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | 
Set/CIr 


S ———— ——————4 
| Reset | 


V.0.2 


reserved 


reserved reserved 


EL L L EL EL EL 


V (js 


[Sc| se | sc | sic | sic | sic | sic | 


Spreadtrum Communications, Inc., Confidential and Proprietary 


Lo | 0 [ 0 | 0 | o | 0 ] o | 0 | 0 | 0 | 0 i ai O 


809 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


DPLL. REL CFG 


Clear Value 


reserved | (31: 9] | | | |0x0 | Reserved | 


DPLL REF . DREE SE AHH se H eee | select; 
; CLK26MHZ 1 A2D 


[reserved | lara 


DPLL ARM/7 . ———— EN RW DPLL selected by ARM7 sys. Once 
selected, MPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 

0 :MPLL not selected Fahy SyS; 
1: MPLL selected by A S. 


PPL VCP1_ DPLL selected by VCP1 sys. 
selected, DPLL would SHÜTDOWN 
after VCP1 sys into deep sleep; 

0 : DPLL not selected KS VCP1 SYS: 
1: DPLL selected b 


pri VCPO SE DPLL selected by VCPO a ORE 
selected, DPLL would SHUTDOWN 
after VCPO sys into deep sleep; 
0 : DPLL not selected one VCPO rss 
1 : DPLL selected b 
DPLL CP1 DPLL selected by CP1 d 
selected, DPLL would SHÜTDOWN 
after CP1 sys into deep sleep; 
0 : DPLL not selected el SyS; 
1 : DPLL selected b S. 
DPLL CPO SEL DPLL selected by CPO sys. Once 
selected, DPLL would SHUTDOWN 
after CPO sys into deep sleep; 
0 : DPLL not selected Oho ere sys; 
1: DPLL selected b 


DPLL_AP_SEL DPLL selected by AP sys. Once 
selected, DPLL would SHUTDOWN 
after AP sys into deep D 
0 : DPLL not selected by AP sys; 
1 : DPLL selected by AP Sys. 


6.31.1.35 LTEPLL REL CFG 


LTEPLL REL CFG (0x0000001F) 
LTEPLL REL CFG SET 
LTEPLL REL CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


R 
= reserved reserved 


C e TEENS e e (a 
Sici Tl psc | se | sic | sic | sic | sic | sic | 
| Reset | o | o j o j oj oj[oyjojojogjonlfopssyspspyspystj 
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LTEPLL REL CFG 


Clear Value 


|reserved 1| ir 9] {RO | | ]|Ox0 | Reserved = | 


E PEER REE UL REE S Mmmm oe | select; 
: CLK26MHZ 1 A2D 


SE gt — RA ARN TG Du 
Be dal [5] 0x0 cee Jews sys. alle 
selecte wou 
SHUTDOWN after ARM7 sys into 
Ott sleep; 
LTEPLI. not selected by ARM7 = 
: LTEPLL selected by ARM7 Sys 
LEPER VCP1 |[4] RW / 0x1 EPI selected b EUN sys. On nce 
selected, wou 
SHUTDOWN after VCP1 sys into 
0: LTEPLL not selected by VCP1 
Sys, 
1: LTEPLL selected by VCP1 Sys. 
[ 3] RW S/C 0x1 LTEPLL selected LAT VCPO sys. Once 
selected, would 
0: LTEPLL not selected by VCPO 
SyS; 
1: LTEPLL selected by VCPO Sys. 
EPLE PT: [2] RW / 0x1 SIS EREE S sys. On fe 
selecte wou 
UM after CP1 sys into deep 
2 ee 
"LTEPLL not selected SEIT CP1 sys; 
T : LTEPLL selected b S. 
jā tālā CPOS |[1] RW S/C 0x1 Eo ur. d 
selected, wou 
AA after CPO sys into deep 
2 ee 
"LTEPLL not selected e CPO sys; 
: LTEPLL selected b 0 Sys. 
selected, LTEPLL would 
i after AP sys into deep 
2 ee 
"LTEPLL not selected JU EE AP R 
1 : LTEPLL selected b 


SHUTDOWN after VGPO sys into 
deep slee 


deep slee 
LTEPLL selected b P dn sys. Once 
LL AP SE [[0] HW / 0x1 LTEPLL selected by AP sys. Once 


6.31.1.36 TWPLL_REL_CFG 


0x000000A0 TWPLL_REL_CFG (0x0000001F TWPLL_REL_CFG 
0x000010A0 TWPLL_REL_CFG SET TWPLL_REL_CFG SET 
0x000020A0 TWPLL_REL_CFG CLR TWPLL REL CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | reserved 
Set/Cir 
| Reset | 
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TW | TW TW | TW 
P PLL | PLL PLL | PLL 
reserved n reserved A i 
2 RM CP D 
7Sļ1S|ļ0S 
EL EL EL L 


A pe n TT 
Seter [Ot sc | sic | sic | sic | s 
a a bee i | 


TWPLL_REL_CFG 


Clear Value 


[reserved 1| US SL 9 | | |0x0 | Reserved | | | | | O O 


HIP. REFS | REF BH — TRE "WELL Reference Clock sstest — Reference Clock select; 
$ CLK26MHZ_0_A2D 
: CLK26MHZ_1 A2D 


E a a EE — E i LR I —— R Rara aran 


LBP ARM7_ r5 0x0 TWPLL selected by ARM/ sys. Once 
selected, TWPLL would SHUTDOWN 
after ARM7 Sys into deep sleep; 

0 :TWPLL not selected ARNIS) SyS; 
1: TWPLL selected by A S- 

TREES VCP1_ RW TWPLL selected by V 
selected, TWPLL would SHE DOWN 
after VCP1 sys into deep sleep; 

: , na 

, M IKS 

ZD 
ae 


sys; 
= 


0x1 
1: TWPLL selected by V 
0x1 TWPLL selected by ys. 
selected, TWPLL would SHUTDOWN 
after CP1 sys into deep sleep; 
0 : TWPLL not selected ATE CP1 sys; 
s. 
0x1 ys. 
selected, TWPLL would SHUTDOWN 
after CPO sys into deep sleep; 
0 : TWPLL not selected uos CPO Lum 
1: TWPLL selected b : 
0x1 TWPLL selected by AP sys. Once 
selected, TWPLL would SHUTDOWN 
after AP sys into deep sleep; 


0 : TWPLL not selected Res AP Sys; 
1: TWPLL selected by A 


0 : TWPLL not selected io 
1: TWPLL selected by V 

ps PO_SE 

TWPLL_AP_SEL 


TWPLL selected by V 
selected, TWPLL would St DOWN 
6.31.1.37 LVDSDIS PLL REL CFG 
LVDSDIS PLL REL CFG (0x00000100) 


after VCPO sys into deep sleep; 

0 : TWPLL not selected y VERO SyS; 
0x000010A4 LVDSDIS PLL REL CFG SET pics c 
0x000020A4 LVDSDIS PLL REL CFG CLR pūš; SS 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


| Reset | o (| o | o | o | o [| o | oo opo opo Po |o jo jo) 
| Bit [15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ! 5 | 4 ^ 3 | 2 | 1 | O | 


reserved reserved 


Clear Value 


[reserved | [31:9] SS I S EMEN 
U SDSDISPL— PLL. 


gr 0x1 arā DI PLL Reference 
sele 
0: CLK26MHZ 0 A2D 
1:CLK26MHZ 1 A2D 


ECCO MENEMICIONE C NES EMT ENSE NNNM 
DIS PLL À 


0x0 PLL selected by ARM7 
S Ones selected, LVDSDIS PLL 
would SHUTDOWN after ARM7 sys 
into deep sleep; 
0 :LVDSDIS_PLL not selected by 
"AE sys; 
E : LVDSDIS PLL selected by ARM7 


PLL selected by VCP1 
sys. Once selected, LVDSDIS PLL 
would SHUTDOWN after VCP1 sys 
into deep sleep; 

0 ī SDIS_PLL not selected by 


VCP SyS; 
"LVDĒDIS_ PLL selected by VCP1 


PLL selected by VCPO 
sys. Once selected, LVDSDIS PLL 
would SHUTDOWN after VCPO sys 
into deep sleep; 

0 : LVDSDIS PLL not selected by 
VOPO SyS; 
: LVDSDIS_PLL selected by VCPO 


$ IS. 
PLL selected by sys. 
Once selected, LVDSDIS PLL would 
CEN after CP1 sys into deep 
sleep; 
0 : LVDSDIS PLL not selected by 
CP1 sys; 
l : LVDSDIS_PLL selected by CP1 
S. 
LVDSDIS PLL LVDSDIS PLL selected by CPO sys. 
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PO SEL Once selected, LVDSDIS PLL would 
slec UTDOWN after CPO sys into deep 
sleep; 

d : LVDSDIS PLL not selected by 
L OM Bspis PLL selected by CPO 
s. 


PLL selected by AP sys. 
Once selected, LVDSDIS PLL would 
SHUTDOWN after AP sys into deep 


riv 
0 : LVDSDIS PLL not selected by AP 


SyS; 
r : LVDSDIS PLL selected by AP 
s. 


6.31.1.38 CP SOFT RST 


0x000000B0 CP_SOFT_RST (0x00000103) CP_SOFT_RST 
0x000010B0 CP_SOFT_RST SET CP_SOFT_RST SET 
0x000020B0 CP_SOFT_RST CLR CP_SOFT_RST CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Ty pe | 
"eset | 


- 7 


gps o OCT Eno e 9 [oer | 9 [n Ļu [av] 
|Seucr| H  [se!sc|sc!sc| (sc | sic | 
Oo TOE 


CP_SOFT_RST 


er Value 


[reserved —— C 9 


AMZ ŠOFT R — OFT_R ir hep n ARM soft reset. 
"E Keep ARM7 in normal mode; 
: Reset ARM7. 


reserved | | (O0 | m —— 
a OFT H se "PUB Red ae ————— ys soft reset. 
T E Keep Pub Sys in normal mode; 


: Reset Pub Sys. 


AP_SOFT_RST | [5] RW AP Sys soft reset. 
0 : Keep AP Sys in normal mode; 
: Reset AP Sys. 


GPJ- OFT_R [4] RW SPU ys soft reset. 
0 : Keep GPU Sys in normal mode; 
: Reset GPU Sys 


MM_SOFT_RST | [3] Md ys soft reset. 
E Keep MM Sys in normal mode; 
: Reset MM Sys. 
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—————— NENMLUCNELC MM 


P1_SOFT_RST |[1] 0x1 ys soft reset. 
i Keep CP1S - in normal mode; 
: Reset CP1 


PO SOFT_RST | [0] CPO ys soft rose 
0 : Keep CPO S zn normal mode; 
1: Reset CPO 


6.31.1.39 CP_SLP_STATUS_DBGO 


CP_SLP_STATUS_DBGO (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | CP1 DEEP SLP DBG 

| Type | ooo Bo] 
| Reset | o | o | o | o [| o | o | o [| o | o | o | o | o | o | of oy o) 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 j| 7 | 6 | 5 | 4 | 3 | 2 f 1 J| 0 | 


| Name | CPO DEEP SLP DBG 
| Reset | o | o | o j| o j ojo jo jo j opo opo opo jo Jo) 


CP SLP STATUS DBGO 


alue 
līki oor LP | [81:16] i i ( tatus of CP1 sys sleep, for Debug purpose. 
PO "DEEP LP | [15: 0] S tatus of CPO sys sleep, for Debug purpose. 


6.31.1.40 PWR_STATUSO_DBG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | PD MM TOP STATE | PD.GPU TOP STATE | PD AP SYS STATE | PD CA7 C3 STATE — | 
| Type |  — 5o N] Ww wro — | 3 nro D. |  w no ——S]| 
| Reset | o | o | o j| o | o [o | o |o opo opo o pop.) o 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |; 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | PD_ca7_C2 STATE | PD CA7 C! STATE | PD CA7 COSTATE | PD CA7 TOP STATE | 
| Type | 800 D | 9 Bo || Ro  J—] Ro JJ 
| Reset | o | o j o [ ojo jo jo jo jo gpogpjo o jojo Jo poj 


PWR STATUSO DBG 


Value 


PD | EM | TOP [31:28] tatus of power domain 'PD MM TOP', for 
TATE debug purpose. 


PD GPU TOP | [27:24] oro tatus of power domain 'PD GPU TOP', for 
STATE debug purpose. 


Me YS_ST | [23:20] M eee | PD AP SYS STATE 
PD CA7 C3 SI |[19:16] O 0x0 tatus of power domain 'PD CA7 C3', for 
ATE debug purpose. 


PD CA7 C2 SI [[15:12] | RO [0x0 | Status of power domain 'PD CA/ C2', for 
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-PO Car Cret mre Ro oo debug purpose. 


| debug purpose. o S OO 
PD_CA7_ [11:8] p tatus of power domain 'PD CA7 CT". for 
ATE debug purpose. 
0 


ATE A7 CO ST | [7:4] p] tatus of power domain 'PD CA7 CO', for 


debug purpose. 


PD- p^ | TOP - LN E tatus of power domain 'PD CA7 TOP', for 
debug purpose. 


6.31.1.41 PWR STATUS1 DBG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | PD CPO CEVA_1 STATE | PD CPO CEVA O STATE | PD CPO GSM O STATE | PD CPO GSM 1.STATE | 
| Type | 00 — | 9*0 .— J| 9 FO T f] 
[Rest [o | o | o[ojo[ol]o[ojop[ol]op[oj]ofpogfpo J| 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 / 5 | 4 ^ 3 | 2 | 1 J| O | 
| Name | PD ceo HUSGE STATE | PD CPO ARM9_1 STATE | PD CPO ARM9 O STATE | PD CPO TD STATE — | 
| Type | 700 — j| Bo | | o «& WF PNO | 
| Reset | 0 | o | o j| o j ojo jo jo jopjo yo jo o jo jo jo | 


PWR STATUS1 DBG 


m | V | Value 
alue 
PD CPO CEVA | [31:28] Ó 0x0 tatus of power domain 'PD CPO SYS', for 
1 STATE E 4 debug purpose. 


0 STATE CEVA | [27:24] BM PD CPO CEVA O0 STATE 

PD CPO M 23:20 O 0x0 tatus of power domain 'PD CPO M', for 
O STATE - | S |^ | debug purpose mobs 

N O_GSM_ [19:16] PRO ARON SUUS of power domain 'PD CPO HUSGE., for 
E ebug purpose. 

PD CPO HUS 15:12 O 0x0 tatus of power domain "PD CPO ARMS 2, for 
ESTATE o [UE NL T R PET cr 
PD CPO ARM9 | [11: 8] 0x0 Status of power domain 'PD CPO ARMS f1', 

_1 STATE for debug purpose. 

PD CPO ARMY |[7:4] O 0x0 tatus of power domain '"PD_CP0_ĀRM9_0', 
0 STATE | | for debug tieši 


PD CPO ID ST |[3:0 0x0 Status of power domain 'PD_AP_SYS', 
ae NS CP [debug purpose. 


6.31.1.42 PWR_STATUS2_DBG 


0x000000C4 PWR_STATUS2_DBG (0x00000000) PWR_STATUS2_DBG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ne PD_PUB_SYS_STATE Pee L3 ala B PD CP1 LTE P2 STATE 


| Type | 


ER ë 3355 a R O 
| Bit |15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 | O | 
| Name | PD CP1_ LTE Pi STATE | PD CPI CEVA STATE | PD CP! CAS STATE | reserved 
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PWR_STATUS2_DBG 


Value 


reserved | [31:28] | RO |0x0  |Reserved | 


a TE FS 27:24 0x0 PD_PUB ——————— SIATE 
eee ee eee a 


PU t OMW | [23:20] 0x0 tatus of domain 
RAP STATE | |] | P5 GP1 COMWRAP; for debug purpose 


PD CP1 LTE P | [19:16] 0x0 Status of power domain PD_CP1_LTE_ P2" for 
2 STATE debug purpose. 
PD CP1 LTE P |[15:12] O 0x0 tatus of power domain 'PD CP1 LTE P1', for 
1 STATE rd debug purpose. 


SW ev [11: 8] LL as of power domain "PD CP1 TW', for 
ebug purpose. 

PD CP1 CAB | [7:4] O 0x0 tatus of power domain 'PD CP1 GSM', for 

TATE [S | debug purpose. 


[reserved [[3:0] [RO | 0x0 | Reserved S y O 


6.31.1.43 SLEEP CTRL 


0x000000CC SLEEP_CTRL (0x003E0000) SLEEP_CTRL 

0x000010CC SLEEP_CTRL SET SLEEP_CTRL SET 

0x000020CC SLEEP_CTRL CLR SLEEP_CTRL CLR 
LB V AE AE EU IU EL LBAL IE VE BL ALA KL 


- reserved reserved 


"use | o [rw prec poe pw [9 [88 — ow [9r N [8 [99] 
|Set/Cir | sc | se | se | se [sc] | sic | sic | sic | sic | sic | sic | 
| Reset | o | o | ojojojojojojonj[ogjspssyssp]|sgo]s to | 
ee LEEN IEEE 


t reserved reserved 


SLEEP CTRL 


Clear Value 


reserved ]|[31:29] | RO | [0x0 =| Reserved | | | | | O 
V USES aae E |28] IRW T SIC |00 | ——— P1 light sleep; 
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CPI FORCE D |[16] R 


= 2 W 
EEP_SLEEP 
W 


LIGHT SLEEP 0 : not force 
S I V II V oes O 
S a W S/C 0x0 
LIGHT SLEEP 0 : not force 
1 : force; 
P1 FORCE LI | [26] RW / 0x0 Force CP1 light sleep; 
GHT_SLEEP 0 : not force 
1 : force; 
PO FORCE LI | [25] RW / 0x0 
GHT SLEEP 0 : not force 
1 : force; 
W / 0x0 Force AP light sleep; 
0 : not force 
23:22] |RO | — [0x0 — | Reserved 
ARM7 FORCE | [21] RW / 0x1 Force ARM/ deep sleep; 
DEEP_SLEEP 0 : not force 
1 : force; 
DEEP SLEEP 0 : not force 
1 : force; 
VCPO FORCE  |[19] RW Force VCPO deep sleep; 
DEEP_SLEEP 0 : not force 
S/C Force CP1 deep sleep; 
0 : not force 
1 : force; 
PO FORCE D | [17] R Force CPO deep sleep; 
1:force; 
AP FORCE DE | [16] HW / Force AP deep sleep; 
EP SLEEP 0 : not force 
1 : force; 
15:13] | RO | 
VCP1 LIGHT | [12] O VCpi light sleep status. 


VCPO FORCE [27] H Force VCPO light sleep; 
Force CPO light sleep; 

AP FORCE LI [24] H 

HT SLEEP 
1 : force; 

VCP1 FORCE [20] HW Force VCP1 deep sleep; 
1 : force; 

EEP SLEEP © 0 : not force 

LEEP 


HI | [11] VCpO light sleep status. 
i HT SL | [10] p1 light sleep status. 
ie HI SL | [9] pO light sleep status. 
AP_LIGHT_SLE 8 O 0x0 AP light sleep status. 
EP GT | RE RR 


O | [0x0 | Reserved 
[4] 


[RO | 
Eco -DEEP SL pem 
O 0x0 
|: | | 


V pe L IS] VCp0 deep sleep status. 


ue poe a 
oo LE | [2] ee eee p1 deep sleep status. 
Ep | LE | [ 1] En | CE 2 deep sleep status. 
ĀP DEEP_SLEE | [0] O 0x0 AP d l tat 
jā a X eep sleep status. 
rss < 


6.31.1.44 DDR_SLEEP_CTRL 


0x000000D0 DDR SLEEP CTRL (0x00000007) DDR SLEEP CTRL 
0x000010D0 DDR_SLEEP_CTRL SET DDR_SLEEP_CTRL SET 
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0x000020D0 DDR_SLEEP_CTRL CLR DDR_SLEEP_CTRL CLR 
VL NM Le ee er ee ee eee ee eo SLAM 


- . 


| Type {OR HHT 


Em EK 


ET 
| Bit | 15 [14/13] 12 / 11[ 10| 9 | 8 7|[6|5|4|3|2|1|0 


A. E 


ugs | 89 — (ax [8 [99] 
SeUCI | sic | sic | sic | 
| Reset | o | o j| o [0] o | o 


DDR SLEEP CTRL 


et Value 


| reserved 1|[91:17] | | Reserved | 


Sey TRANSF 1 Y [RAN NL WE -BOSV TRANSFER-HWDATA-SEL— Y TRANSFER HWDATA SEL 
ER_ HWDATA | S 


15:13 » a il o i 
DDH PUBL AP DDR PUBL APB Soft Reset. Active 
B SOFT RST High; 
0: ase DDR PUBL APB in normal 
mo 
: Reset DDR PUBL APB; 

DDR UMCIL A DDR UMCTL APB Soft Reset. Active 

PB SOFT RST High; 

0 : Keep DDR UMCTL APB in 
normal mode; 
1: Reset DDR UMCTL APB; 

DDH PUBL SO DDR PUBL Soft Reset. Active High; 
0 : Keep DDR PUBL in normal 
mode; 

: Reset DDR PUBL; 

|reserved 1| 


DDR PHY-SOF— PHY SOF — igh; 
T BST 0 : Keep DDR PHY in normal mode; 
1 : Reset DDR PHY; 
[reserved |[7/] ||HO j| [0x0 Reserved v. — — — | 
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DDR PHY AUT TTS) 0x0 
O GATE EN 


DDR PUBL AU 
TO GATE EN 


DDR UMCTL E [11] 


DDR PUBL EB [10] 


SC9830A Device Specification 


DDR PHY Automatical disable. 

0 : DDR PHY clock depends only on 
'DDR PHY EB' 

1 : Not effecive if DDR PHY EB' 
assered. If 'DDR PHY EB' 
de-asserTW. DDR PHY clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. 

DDR PUBL Automatical disable. 

0 : DDR PUBL clock depends only on 
'DDR PUBL EB' 

1 : Not effecive if ‘DDR PUBL EB' 
assered. If 'DDR PUBL EB' 
de-asserTW. DDR PUBL clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. 

DDR UMCTL Automatical disable. 

0 : DDR UMCTL clock depends only 
on DDR UMCTL EB"; 

1 : Not effecive if 'DDR UMCTL EB' 
assered. If ‘DDR_UMCTL_EB' 
de-asserTW. DDR UMCTL clock 
would be automaticall on or off, 
according to the methods of DDR 
light sleep. 


'DDR PHY AUTO GATE EN', if 
'DDR PHY AUTO GATE EN' 
asserted, DDR PHY clock would be 
automaticall on or off, according to 
the methods of DDR ighi sleep. If 
'DDR_PHY_AUTO_GATĒ_EN' 
de-asserted, DDR PHY clock would 
be force disable. 

1: DDR PHY Clock Force enable. 
DDR UMCTL Clock Enable. 

0 : DDR UMCTL Clock depends on 
'DDR UMCTL AUTO GATE EN', if 
'DDR UMCTL AUTO GATE EN' 
asserted, DDR UMCTL clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. If 
'DDR UMCTL AUTO GATE EN' 
de-asserted, DDR UMCTL clock 
would be force disable. 

1: DDR UMCTL Clock Force enable. 


0 : DDR PUBL Clock depends on 
'DDR PUBL AUTO GATE_EN', if 
'DDR PUBL AUTO GATE EN' 
asserted, DDR PUBL clock would be 
automaticall on or off, according to 
the methods of DDR light sleep. If 
'DDR PUBL AUTO GATE EN' 
de-asserted, DDR PUBL clock would 
be force disable. 

1: DDR PUBL Clock Force enable. 
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6.31.1.45 SLEEP_STATUS 


0x000000D4 SLEEP_STATUS (0x00000000 SLEEP_STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 18 | 17 | 16 | 
reserved 
|. RO Ro] 


| Name | vcPosiP sTATUS |  cPi SiP STATUS | CPO SLP STATUS | AP SLP STATUS — | 
| Tpe | AG 01 - . m —- |---- NS —. m. -- mà — 5] 
[Reset | o | of o [ o [o jo jo jo jogpsogjo o jojo Jjopoj 


SLEEP STATUS 


Value 


31:24] | HO | 0x0 | Reserved 


BOSS ER PE NE E NS 
ARM7 SLP STA | [23:20] eee FSM Status of ARM7 Sleep. For Debug 
TUS Purpose. 
0x0 


VCP1 SLP STA | [19:16] O FSM Status of VCP1 Sleep. For Debug 
TUS EN Purpose. 


VCPO SLP STA | [15:12] O 0x0 FSM Status of VCPO Sleep. For Debug 
S Purpose. 
g- LP STAT | [11:8] O 0x0 FSM Status of CP1 Sleep. For Debug Purpose. 


U 
PO SLP STAT | [ 7: 4] O 0x0 FSM Status of CPO Sleep. For Debug Purpose. 


US 
AP SLP STATU |[3:0] O 0x0 FSM Status of AP Sleep. For Debug Purpose. 
iini ee RN cl, Nl callo M MM 


6.31.1.46 CA7 TOP CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
reserved 
| Type POR 
SeuCIr |e ee "ce 
| Reset | o | o | o | o | o | o | o | o j| o | o J| o j| o | o j| o jo fo | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | O. 
CA 


reserved 
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CA7_TOP_CFG 


| PT] V | diear | value | 
[reserved — ^ — [[31:1] |RO | &— A |00  jReseved — — 1 | 
CA7 L2RSTDIS S/C Cortex-A7 'L2RSTDISABLE' control 


ABLE bit. Disable automatic L2 cache 
invalidate at reset. 
0 : L2 cache is reset by hardware. 
1 : L2 cache is not reset by hardware. 


6.31.1.47 CA7 C0 CFG 


CA7 CO CFG (0x00000001) 
CA7 CO CFG SET 
CA7 CO CFG CLR 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


reserved ol 
po 


"——— —s—náÍ 7.7] 


Ene” | sc | 


CA7 CU CFG 


Clear Value 


reserved —  |[S1:1] | ee NEU Nea e NITA SAT 


DAGE VINITHI_C [[0] RW 0x1 Cortex-A7 CoreO 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control 
Register (SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset 
of the processor. 
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6.31.1.48 CA7_C1_CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


| Set/Cir | 


Set/CIr 


I ~ 


S e e 


En” |. SIC | 


SE NUMEN BOR NC NTC "D 6 "9 


CA7 C1 CFG 


Clear Value 


reserved — — [91:1] | LE Fe HS Hes K ese TVINTTSSRHESTETA 


CAINTE | VINITHI | HH 0x1 ortex-A7 Corel 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control 
Register (SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFF0000. 

This pin is only sampled during reset 
of the processor. 


6.31.1.49 CA7_C2_CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


reserved lī 
ps 


| Type | mo —— — — TA 
CO | S 
Mesto oe Te oe R RR ee eo ed 
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CA7_C2_CFG 


Clear Value 


[reserved | (31: 1] | U RO ee et u Rested ENIM 


aT VINTREC | VINITHI C |[0] RW 0x1 Cortex-A7 Core2 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control 
Register (SCTLR): 
0 : Exception vectors start at address 
0x00000000. 
1 : Exception vectors start at address 
OxFFFFOOOO. 
This pin is only sampled during reset 
of the processor. 


6.31.1.50 CA7_C3_CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


Set/CIr 


- ~ 


w e e 


Seter nn sc | 


CA7_C3_CFG 


ar Value 


reserved —  |[S1:1] | 


GANTE 1 VINITHI C — — Cortex-A7 Core3 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V 
bit in the CP15 System Control 
Register (SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset 
of the processor. 
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6.31.1.51 DDR CHN SLEEP CTRLO 


0x000000F8 DDR_CHN_SLEEP_CTRLO (0x03FF0000) M Satie 
0x000010F8 DDR CHN SLEEP CTRLO SET mU = ac ln 
0x000020F8 DDR CHN SLEEP CTRLO CLR | DDR CHN SLEEP cTRLocLR | DPR_CHN SLEEP CTRE 


ose ae S a 


reserved 


[89 rw poe po rr o Ta c [ur ne 

cip sic | sic | sic | sic | sic | sic | sic | sic | sic | sic | 
BE BLB RRR BL PB ERE 

RER RH RP A seja be 


reserved 


DDR_CHN_SLEEP_CTRLO 


Clear Value 
o E es AXI | [31] I DDR CTRL. AXI LP EN 


DDE CTRL TES || || DDR_CTRL_CGM_SEL 
EN ML 
- CHN9 


| AXI | [25] HW 0x1 a hannel 9 AXI port low power 
ds e. 
0 : Disable Low power mode, clock 
for channel 9 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 9 would be stopped 
Ši endin on 
R_CHN9_AXI_STOP_SEL' and 
DDR |. CHN9 CGM SEL' condition. 
|. AXI | [24] DDR Channel 8 AXT port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 8 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 8 would be stopped 
a ending on 
H CHN8 AXI STOP SEL' and 
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[ZR SPREADTRUM 


iu T 
l dH 
dl 
BRS) 
‘ Kā 
-AXI | [18] 


DDH | qd AXI | [17] 
LP E 


SC9830A Device WA MD Peh N P SC9830A Device Specification 


‘DDR_CHN8 CGM SEL' condition. 


DDR Channel 7 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 7 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 7 would be SERP E 
Ši endin 
R_CHN7_AXI_STOP_SEL' and 
DDR _CHN7_ CGM SEL condition. 
DDR Channel 6 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 6 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 6 would be ut 
S ending 
R_CHN6_AXI_STOP_SEL' and 
DDR " CHN6_CGM SEL' condition. 
DDR Channel 5 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 5 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 5 would be RPS 
C endin 
R_CHN5_AXI_STOP_SEL' and 
"DDR CHN5 CGM SEL' condition. 
DDR Channel 4 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 4 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 4 would be ARS 
5 endin 
H CHN4 AXI STOP SEL and 
DDR _CHN4 CGM SEL condition. 
DDR Channel 3 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 3 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 3 would be meus 
a ending 
R_CHN3_AXI_STOP_SEL' nd 
DDR . CHN3 CGM SEL ' condition. 
DDR Channel 2 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel 2 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 2 would be aaa it 
S endin 
R_CHN2_AXI_STOP_SEL' and 
DDR |. CHN2 CGM SEL condition. 
DDR Channel 1 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
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DDR CHNé 
M SEL 


DDR _CHN7 
M SEL 
DDR CHNG 
M SEL 
DDR CHN5 
M SEL 
DDR. CHNA 


DDR CHNZ 
M SEL 


SC9830A Device Specification 


channel 1 would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 1 would be stopped 
dependin on 
'DDR CHN1 AXI STOP SEL' and 
'DDR. CHN1, CGM SEL' condition. 
DDR Channel 0 AXI port low power 
mode. 
0 : Disable Low power mode, clock 
for channel O would be always 
available as long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 0 would be stopped 
S endin on 
R CHNO AXI STOP SEL' and 
DDR "CHNO0 CGM SEL condition. 


: AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 9 'cactive_chn9'; 


Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 8 'cactive_chn8'; 


: Low Power FSM 
control(Recommanded); 
1: AXI Low Power Interface of DDR 
Channel 7 'cactive_chn7'; 


Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 6 'cactive chn6'; 


M Low Power FSM 
control(Recommanded); 
1: AXI Low Power Interface of DDR 
Channel 5 'cactive_chn5'; 


Low Power 
control(Recommanded); 
1: AXI Low Power Interface of DDR 
Channel 4 'cactive_chn4'; 
DDR Channel 3 Clock Gating 


Control: 

O : AXI Low Power FSM 
control(Recommanded); 

1 : AXI Low Power Interface of DDR 
Channel 3 'cactive_chn3'; 


Power FSM 
control(Recommanded); 
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a SC9830A Device Specification 
oo tee | 0 ohn | 
Channel 2 'cactive_chn2'; 


la DDR Channel 1 Clock Gating 
Control: 
O : AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 1 'cactive chn". 


DDR CHNO | i 
M_SEL : 
: Low Power 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 0 'cactive_chn0'; 


6.31.1.52 DDR_CHN_SLEEP_CTRL1 


0x000000FC DDR_CHN_SLEEP_CTRL1 (0x00000000) ODR as wells 
0x000010FC DDR CHN SLEEP CTRL1 SET PR aall 
0x000020FC DDR_CHN_SLEEP_CTRL1 CLR ‘eS pt oe 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


Set/CIr 


ĒST 
| Reset | o (|0 |0 [oj oļoļjoļojoļoļjoļjoļj oj oļo o 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 | O | 


- I 


e| OT [ow [a poc Pa per | e oe [9 
EXSM —— L1] 
E- ERENNNN.Y AN RC os 5155515 (551 


| Set/Cir | 


DDR CHN SLEEP CTRL1 


Clear Value 


31:310] | HO. | ][Ox0 | Reserved — /—  — — — — | 
p 
o: AX Clock stopped when in light 


1 Bu Clock Stopped when in Deep 


reas 
DDR p 
"STOP SEL em AXI Clock stopped when in light 
l Y, Clock Stopped when in Deep 
D; 
DDR_CHN7_AXI | [ 7] DDR hannel 7 AXI Stop control. 
rsrop sec | | [97 — [77 — [AXI Glock stopped when in light 
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Sleep; 
DH | | AX DDR 


0: AXE Clock pr Mon in light 
sle 
La ax Clock Stopped when in Deep 


D RC p 
1 AXI Clock stopped when in light 
MS Clock Stopped when in Deep 


D RC el4A p 
T AXI Clock des) when in light 


1 : CB Clock Stopped when in Deep 
Sleep; 


DDR 
"STOP | SEL 3 AXI Clock stopped fey in light 
ME 
: yw Clock Stopped when in Deep 
D; 


STOP SEL MC AXI Clock stopped when in light 
MT Clock Stopped when in Deep 


STOP SEL : AXI Clock stopped inen in light 
m NT Clock Stopped when in Deep 


STOP SEL A AXI Clock stopped hen in light 
MS Clock Stopped when in Deep 


6.31.1.53 DDR OP MODE CFG 


0x0000012C DDR OP MODE CFG (0x0A040003 DDR OP MODE CFG 


0x0000112C DDR OP MODE CFG SET PRET DR 


| Ox0000212C | DDR | | DDROPMODECFGCR | MODE CFG CLR xdi < zi 


BU ee 


n | | EN 


e| © r6 pre pee p e | o rà — — — —3 
s LE |sc|scļsoļ sa TH 
| Reset | o | o j o [ o [ s f o f s jo opsogpjo ,ojogpjstjopj»oj 
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| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7jļ6ļsjļaļ(s | 2 | 1 J| O | 


mee DDR OPERATE. mcs DDR OPERATE. 
SEIS MODE MODE IDLE 


| Type | RO 
Set/Cir Et S 
| Reset | o | o | o j o j o[ojojojojojojojJonpo, 


DDR OP MODE CFG 


iiid "P* | Clear | Value 
Clear Value 


| reserved |[91:29] | RO p — | Reserved — 1 | 


"DDR OPERATE J OPERATE Lm en E DO OPERATE MODE BUSV — Y 
MODE BUSY . BUSY 


DDR PUBL RE paru MEE s PWH ST F 
T EN 'pd save"'pd restore n' signal. 
: Disable; 
1 : Enable; 


DDH EN — ISO _ m Reset 'DDR PHY HET EN' with 
|RSTEN | | giten signal of Power Domain 
IE PUB SYS". 


a UMCTL_R E] Enable PWR ST FSM to assert 
ET EN 'pd save''pd restore n' signal. 
: Disable; 
1 : Enable; 


O RE T EN ORETEN | un DDR PHY Retenton enable. 
HIN : Disable DDR PHY Retention. 
: Enable DDR PHY Retention. 


| PERATE un NE MN: coun Number wait 
ODE_CNT_L 'ddr_operate_mode' stable. 


Wt] |RO | [0x0  |Reserved 


|Reserved —^ — | 
DDH OPERATE |[10: 8] 9 0x0 ddr_operate_mode' status. 
_MODE 


[reserved | 


DDR "SDR OPERATF | E: HS "BW — se 10:8 Configure 
. MODE IDLE 'ddr operate mode' 5 Indicate mi 


6.31.1.54 DDR_PHY_RET_CFG 
0x00000130 DDR_PHY_RET_CFG (0x00010000) 


0x00001130 DDR_PHY_RET_CFG SET dicis S 


| Ox00002190 | DDR_PHY_RET_ © DDRPHYRETCFGCIR | CLR DDR à HET. n uod 
——— coe 


- S 


BT C9 
CO |]. 
L nna Te n RER HER ee R RRR R anma 
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S S 


| Type | 
CS SS | 
etl eo ee ee 


DDR_PHY_RET_CFG 


Clear Value 


31:17] [RO | [0x0 [Reseved Sas) 


DDR_UMCTL_ [16] RW / 0x1 TL . 
OFT RST : 

ode; 

: Reset DDR UMCTL; 


reserved — — |[|15:1] [JRO | |00 | Reserved | 
zx | CKE DDR PHY 'RET' and 'RET T control 
bit. Only effective when 
'DDR PHY AUTO RET EN' 
asserted. 


6.31.1.55 26M SEL CFG 


26M SEL, CFG (0x00000000) 
26M SEL, CFG SET 
26M SEL CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


© 7 


| Type || 1 1580 — ii N ew eo ow | nw | Rw | RO | rw | rw | Bw | 
rset po [Sc| se | se | sc} | se | sic | sic | 
Be A C GI U a Tl A BJ 


26M_SEL_CFG 


Clear Value 


reserved ss AP 9 | = [|Ox0 | Reserved | | | | | | | 


šājā LN MN GR GN RN 
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| i šī i īs THU S 
[reserved  — |[|7] JRO | X  |Ox0 | Reserved 
E 26M SEL |[6] / 0x0 E 26M Source select: 
0 : RFO; 
1:RF1 
PUB 26M SEL |[5] HW 0x0 PUB 26M Source select: 
B 


AON 26M SEL |[4] onm ource select: 
: RF1 
Dc m — 


|reserved 1| | RO | T USU | Reserved 
ET SSH EIL 26M SEL / 0x0 a 26M Source select: 
: RFO; 
1 : RF1 


PO 26M SEL [ 1] RW / 0x0 PO 26M Source select: 
0 : RFO; 
1: RF1 
AP 26M SEL [ 0] RW / 0x0 AP 26M Source select: 
0 : RFO; 
1:RF1 


6.31.1.56 BISR_DONE_STATUS 


[ _0x00000138 | BISR DONE STATUS (0x00000000) BISR DONE STATUS 
—w [s [x [2 [2 [7 [4 [4 [9 [3 (zaļa Ļē De11 [36] 


" E 


o oo 0 GO | PO | 
al 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 | 1 | O | 


BISR. DONE STATUS 


Value 


3122] [RO |00 | Reserved 


PD CP1 COMW | [21] O 0x0 tied to 0 
RAP_BISR_DON 
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PD CPI ITE P T 20] L | floating 
2 BISR DONE LEM 

Pb CPT E P [19] 1 | floating 
PD_CP1_CEVA_ | [19] 0x0 floating 
BISR DONE 


PD CP1 CA5 B | [17] 0x0 tied to 0 
Gan <] ue ee LS 
reserved —  ||16] |RO Ox0 |Reserved | 
PD CPO HU3G | [15] [e ae tied to 1 
E BISR DONE er | 
PD CPO TD BI |[17] me es tied to 1 
SR DONE 
PD CPO GSM  |[13 O 0x0 fled to 0 
1 BER DONE | || 

PO 


PD CPO GSM | [12] O 0x0 tied to 0 


K al a A 
"~ XQ S 


ONE 
PD CPO CEVA _ 

1 BISR DONE 
E a E- 
S O tied to 0 


PD CPO ARMI 

1 BISH DONE 

PD CPO ARMS TTS) 0x0 fled to 0 
_0 BISR. DONE 


PD MM TOP BI [17] pes 00 | fied to 1 
sR DONE | | 

Bee v pe [Oo pem 
PD AP SYS BI TTS O 0x0 tied to 1 
SR DONE 


PD CA7 TOP B [T4] O 0x0 tied to 0 
ISR_ DONE 


PD CA7 C3 BI 3 O 0x0 tied to O 
mE. ge qe pee 0 —— 
deja pee pee 00000 — 


[T1] O 0x0 
PD CPO CEVA | [10] O 0x0 floatin 
o Bisp none || | 
= 
O 


6.31.1.57 BISR_BUSY_STATUS 
0x0000013C BISR BUSY STATUS (0x00000000 BISR BUSY STATUS 


reserved 
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| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ! 5 | 4 ^ 3 | 2 | 1 | O | 
PD PD PD PD PD PD PD PD 


PD PD PD PD 


BISR. BUSY STATUS 


Value 


31:22] |RO H 0x0. | Reserved 


PD CP1 COMW | [21] O 0x0 tied to 0 
RAP_BISR_BUS 
2 men BUS T | | T 
2 BISR BUSY IB 

PD CPT TTE P [19] me qos floating 

PD CPT CEVA |[16] O 0x0 floating 

BISR_BŪSY 


se Bus | | S 
PD CPO HU3G he |RO — [0x0 — [ed io 0. 
X ied to 

E BSA BUSY | | INN 
PD CPO ID BI | [14] 9 0x0 tied to 0 
SRS — | | aA A 

_GSM_ | [13] O 0x0 tied to 0 

ISR_BUSY MST AN 

| GSM _ | [12] O 0x0 tied to 0 
0 BISR BUSY 
PD CPO CEVA | [11] O 0x0 floating 
1 BISR BUSY 
PD CPO CEVA | [10] O 0x0 
0 BISR BUSY VAS) 
PD CPO ARMS | [ 9} O 0x0 tied to 0 
ASR RUE, | || 
PD CPO ARM9 | [ 8] O 0x0 tied to 0 
BS BUSY | | 
PD MM TOP BT | [ 7] O 0x0 tied to 0 
sR Busy | || 
PD GPU TOP | [6] O 0x0 tied to 0 
BISR_BUSY 
PD AP SYS BI | [5] O 0x0 tied to 0 
SR_BUSY 
PD CA7 TOP B | [4] O 0x0 tied to 0 
ISR_BUSY 
ae 3 BI |[83] O 0x0 tied to 0 


S -BUSY E 
smBusv | | m 
saBusv | || 

PD CA C1 Bl [|[1] (RO 0x0 [tiedtoO — . ^. . — 
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[SR BUSY | < 
-PD CA7 r A7 CO BI |[0] tied to 0 
Mrs [mr re mr "pem — — — — — 
6.31.1.58 BISR BYP CFG 


SEE OE SS RIETI BIETET ES EI] 


- - 


w|) ë o — — — ww psc [9e [8 [86] 


|Seucr| — 0 0 0 0  . N se | se | se | se | se | 
E 


Set/Clr | sic 
| Reset | 


BISR BYP. CFG 


Clear Value 
| [31:22] | - S "erc HS Heserved 
PD CP1 COMW ae RW Ox1 PD CPí COMWRAP BISR FOR 
CE e E BYP 


PD CP1 LTE P | [20] RW 0x1 UB P1 LIE P2 BISR FORCE B 
2 BISR FORCE 

BYP 

PD CP1 LTE P | [19] Uo CP1 LTE P1 BISR FORCE B 
LOB FORCE 
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PD CPi CEVA [16] PD P1 CEVA BISR FORCE BY 
BISR FORCE B 
YP 
PD CPi CA5 B Tm RW PD CP1 CA5 BISR FORCE BYP 
ISR. FORCE BY 

BE" | 


seed —À S Mc Heserved 


SSB GPU AUS 1 PO HUS S 0x1 PD_CP0_HU3GE_BISR FORCE B 
E5 S FORCE YP 


Pb. CPO ID BI | [14] 0x1 PD CPO ID BISRH FORCE BYP 
Sn FORCE BY 


PD CPO GSM |113] RW oxi PD CPO GSM 1 BISR FORCE B 
BISR FORCE YP 
Typ 

PD CPO [12] RW PD CPO GSM 0 BISA FORCE B 

gus FORCE YP 


PD CPO CEVA TmT RW PD CPO CEVA i BISA FORCE B 
us FORCE YP 


PD CPO CEVA | [10] RW PD CP0 CEVA 0 BISA FORCE B 
0 BISR FORCE YP 

_BYP 

PD CPO ARMS 119] RW PD CP0 ARM9_1 BISR FORCE B 
1 BISR FORC YP 

E BYP 

PD CPO ARMS TTS) RW PD CPO ARMS 0 BISR FORCE B 
_0 BISR. FORC YP 

E BYP 

PD MM TOP BI |T7] RW PD MM TOP BISR FORCE BYP 

SR- FORCE BY 

PD GPU TOP |[6] RW PD GPU TOP BISR FORCE BYP 
BISR FORCE B 
PD AP SYS BI |[5] RW PD AP SYS BISR FORCE BYP 
SR FORCE BY 


PD CA7 TOP B [T4] RW PD CA7 TOP BISR FORCE BYP 
ISR. FORCE. BY 


PD CA7 C3 BI |[3] RW PD CA7 C3 BISR FORCE BYP 
SR FORCE BY 


PD A7 C2 BI |[2] HW PD CA/ C2 BISR FORCE BYP 
oly FORCE_BY 


PD CA7 C1 EU [1] RW S/C 0x1 PD _CA7_C1_BISR_FORCE_BYP 
sh | FORCE B 


PD A7 [ 0] PD CA/ CO BISR FORCE BYP 
sh “FORCE BY 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 836 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


6.31.1.59 BISR EN CFG 


0x00000144 BISR EN CFG (0x00000000 BISR EN CFG 

0x00001144 BISR EN CFG SET BISR EN CFG SET 

0x00002144 BISR EN CFG CLR BISR EN CFG CLR 
Bik St so fee ae er ee | 2 oe LKL KL 


- , 


R — — m pe pow p [a [86] 


|Set/Clr [Of sc | se (sc | sic | sic | | 
ee. P EAEN 
| Bit | 15 14 | 13 | 12 | 11 (to | 9 | 8 | 7 | 6 |! 5 | 4 ^ 3 | 2 J| 1 | O | 


BISR EN CFG 


Lee Value 


| [31:22] | 
PD CP1 COMW Br H Lom — 0x0 not used 
RAP B BISR FOR 


PD CP1 LTE P | [20] RW 0x0 not used 
2 BISR FORCE 


PD CP1 LTE P | [19] HW 0x0 not used 


1_BISR_FORCE 
EN 


PD CP1 CEVA | [18] RW S/C 0x0 not used 

PSM PORCEL 

PD_CP1_CA5_B | [17 / 0x0 not used 

RM LU M NR bd a U 


dal | RO | |0 |notused | | | | — 9 | 
PD ee oes HUIS HU3G Br — RW 0x0 not used 
EBSA FORGE mE [RW se [oo [mum C 
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PO CPI TD Er PO TD BI | [14] 0x0 t used 
X not use 
S FORCE EN LI Z a 9 
PD CPO [13] 0x0 not used 
EF FORCE 


PD CPO GSM [12] RW 0x0 not used 
OP ISR- FORCE 


PD PO CEVA |11] RW 0x0 not used 
BISR FORCE 

TEN 

PD CPO CEVA | [10] RW 0x0 not used 


0 BISR FORCE 
EN 


p PO ARMS |[9] RW 0x0 not used 

E i RIS. FORC 

EEN | 

SR-FORCE EN 0 

Sli 2 

SRFORCE EN | |" (| 

PD CA7 TOP B |{4] RW 0x0 not used 

Bb. SATO [3] RW 7 0x0 tused 
X not use 

SR FORCE EN | | | | 

PD CA7 C2. EN 2] 0x0 not used 

SR FORCE EN | | [em | 

PD CA7 x [1 0x0 not used 

strom EN | | SN | | 


Ne E 
DH I] aaa 


6.31.1.60 CGM AUTO GATE SEL CFGO 


0x00000148 CGM AUTO GATE SEL CFGO0 (0xFFFFFFFF) | COM UR a e SEL_ 


Type 
| Reset Jiu] | pes itl esce etr oreet een ers eso [og en iN een ors re 
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| Bit [| 15 | 14 | 13 | 12 | 11 (to | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 J| 1 | O | 
TW TW TW | TW 


[Reset (+ |: [ [1 LS LL Io LLL CL LC LE LC LL 


CGM AUTO GATE SEL CFGO 


alue 
LTEPLL DIV 61 | [31] RW 0x1 LTEPLL_DIV_61M44 auto enable select; 
M44 AUTO GA i : must be enable by software; 
TE SEL : auto enable when LTEPLL 30M72 enable; 


LTEPLL DIV 12 | [30] MG DIV_122M88 auto enable select; 
2M88 AUTO GA : must be enable by software; 
TE SEL : auto enable when LTEPLL _61 M44 enable; 


LTĒPLL DV. ae [29] MG DIV 245M76 auto enable select; 
5M76 AUTO : must be enable by software; 

TE SEL re auto enable when LTEPLL _ 122M88 enable; 
LTEPLL DIV 68 | [26] RW 0x1 LTEPLL DIV 68M26 auto enable select; 

M26 AUTO GA 0 : must be enable by software; 

TE SEL 1 : auto enable when LTEPLL enable; 
LTEPLL DIV 10 | [27] RW 0x1 LTEPLL_DIV_102M4 auto enable select; 
2M4 ser GA 1: must be enable by software; 

TE SEL : auto enable when LTEPLL enable; 
LTEPLL DIV 20 EPL DIV_204M8 auto enable select; 
4M8_AUTO_GA E must be enable by software; 

TE SEL : auto enable when LTEPLL 102M4 enable; 


LIEPLL DIV 40 HÉPIE DIV 409M6 auto enable select; 
9M6 AUTO GA 
TE SEL 


0 : must be enable by software; 
1 : auto enable when LTEPLL 204M8 or 
LTEPLL_68M26 enable; 

LTEPLL DIV. 15 

3M6 AUTO GA 

TE SEL 


LTEPLL DIV cA 


NNI LTEPLL DIV 153M6 auto enable select; 
7M2 AUTO | 


: auto enable when LTEPLL enable; 
LTEPLC DIV 307M2 auto enable select; 

"E must be enable by software; 

: auto enable when LTEPLL_153M6 enable; 
MG DIV_614M4 auto enable select; 

: must be enable by software; 

TE “SEL. : auto enable when LTEPLL enable; 
TWPLL DIV 5M | [27] TELE DIV 5M12 auto enable select; 
12 eO GATE : must be enable by software; 

: auto enable when TWPLL enable; 
TWPLL- 107 A [20] TWPLE DIV 10M24 auto enable select; 
M24 AU T must be enable by software; 

TE “SEL : auto enable when TWPLL | 5M12 enable; 


TFT E e [19] TPLL-DIV SEM auto enable select; 
M4 AU 0 : must be enable by software; 
E s : auto enable when TWPLL enable; 
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IWPLL DIV 76 | [18] TWPLL_DIV_76M68 auto enable select; 
Me. dalā GAT 0: must be enable by software; 
1 : auto enable when TWPLL 38M4 enable; 


TWELL- ac A [17] HW TWPLL_DIV_51M2 auto enable select; 
M2 AUTO i : must be enable by software; 
E SEL : auto enable when TWPLL_10M24 enable; 
IWPLL oc KE [16] un auto enable select; 
M AUTO 0 : must be enable by software; 

SEL IR : auto enable when TWPLL enable; 


TWPLL DIV 15 |[15] TWPLL DIV 153M6 auto enable select; 

3M6 AUTO GA 0 : must be enable by software; 

TE SEL 1 : auto enable when TWPLL 51M2 or 
TWPLL 76M8 enable; 


IWPLL DIV 12 - BE IWPLL DIV 128M auto enable select; 
8M AUTO GAT l : must be enable by software; 
E SEL : auto enable when TWPLL_64M enable; 


TWPLL_DIV_25 hall TELE DIV 256M auto enable select; 
6M. AUTO GAT : must be enable by software; 
: auto enable when TWPLL - 128M enable; 


PA Da Uu [12] TELE DIV 12M auto enable select; 
M AUTO : must be enable by software; 

SEL 1: auto enable when TWPLL enable; 
TWPLL DIV 24 TTT] RW 0x1 TWPLL_DIV_24M auto enable select; 
M_AUTO_GATE 0 : must be enable by software; 

_SEL 1 : auto enable when TWPLL _ 12M enable; 
IWPLL DIV 48 |[10] RW 0x1 TWPLL_DIV_48M auto enable select; 
M AUTO GATE 0 : must be enable by software; 

1 : auto enable when TWPLL | 24M enable; 


TWELL DIV 96 |[9] TWPLL DIV 96M auto enable select; 
Ms Kaijas GĀTE 0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWELL- 107 GA [ 8] TWPLL_DIV_102M2 auto enable select; 
2M2 AU 0 : must be enable by software; 

TE SEL 1 : auto enable when TWPLL enable; 
TWPLL_DIV_19 | [ 7] RW 0x1 TWPLL_DIV_192M auto enable select; 
2M_AUTO_GAT : must be enable by software; 

E SEL : auto enable when TWPLL 96M enable; 


0 
1 
TWPLL DIV 21 TTS) TWPLL_DIV_219M4 auto enable select; 
9M4 AUTO GA 0 : must be enable by software; 
TE SEL 1 : auto enable when TWPLL enable; 
TWPLL a ER [ 5] TWPLL_DIV_307M2 auto enable select; 
7M2 uis 0 : must be enable by software; 
TE SEL 1 : auto enable when TWPLL 153M6 enable; 
TWPLL DIV 38 |[4] TWPLL DIV 384M6 auto enable select; 
4M AUTO GAT 0 : must be enable by software; 
E SEL 1 : auto enable when TWPLL_ 192M or 
TWPLL_48M enable; 
IWPLL DIV 51 | [3] RW 0x1 TWPLL_DIV_512M6 auto enable select; 
2M_AUTO_GAT 0 : must be enable by software; 
E SEL 1 : auto enable when TWPLL . 256M or 
TWPLL_102M4 enable; 
IWPLL UN 76 |[2] RW 0x1 Do DIV 768M auto enable select; 
8M AUTO GAT : must be enable by software; 
E SEL : auto enable when TWPLL 384M6 enable; 
DPLL_DIV TR [1] DPI DIV 33M auto enable select; 
AUTO_GĀTE_S - must be enable by software; 
EL : auto enable when DPLL enable; 


MPLL_ DA E. [ 0] MPLS DIV_50M auto enable select; 
AUTO "E must be enable by software; 
EL : auto enable when MPLL enable; 
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6.31.1.61 CGM AUTO GATE SEL CFG1 


0x0000014C CGM AUTO GATE SEL CFG1 (0xFFFFFFFF) vM E 


CGM AUTO GATE SEL CFG1 
Value 


CGM TWPLL 1 | [31] RW 0x1 TWPLL_128M MM auto enable select; 
28M_MM AUTO 0 : must be enable by software; 
E ei NP 1 : auto enable when AP SYS enable; 


CGM IWPLL 1 | [80] p TWPLL 153M6 MM auto enable select; 
53M6 MM AUT d must be enable by software; 
O GATE SEL : auto enable when AP SYS enable; 


M TWPLL 1 | [29] TWPLE 192M MM auto enable select; 
92M MM AUTO "E must be enable by software; 
_GATE SEL : auto enable when AP SYS enable; 


M IWPLL 2 | [28] TWPLE 256M MM auto enable select; 
56M MM AUTO T must be enable by software; 
_GATE SEL : auto enable when AP SYS enable; 


CGM ME, A [27] TWPLE 307M2 MM auto enable select; 
07M2 MM A T must be enable by software; 
O GATE SEL. : auto enable when AP SYS enable; 
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M 26M MM | [26] 26M MM auto enable select; 
ee GATE S. "E must be enable by software; 
: auto enable when AP SYS enable; 


CH uis 1 | [25] TWPLE 12M AP auto enable select; 
2M AP A 0 : must be enable by software; 
GATE SED 1: auto enable when AP SYS enable; 
M IWPLL 2 | [24] RW 0x1 TWPLL_24M AP auto enable select; 
4M_AP_AUTO_ 0: must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
CGM TWPLL 4 | [23] RW 0x1 TWPLL_48M AP auto enable select; 
8M_AP_AUTO_ 0 : must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
M TWPLL 5 | [22] HW 0x1 TWPLL_51M2 AP auto enable select; 
1M2 AP AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when AP SYS enable; 
M IWPLL 6 | [21] HW 0x1 TWPLL_64M AP auto enable select; 
4M_AP_AUTO_ 0: must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
M TWPLL 7 | [20] HW 0x1 TWPLL_76M8 AP auto enable select; 
6M8 AP AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when AP SYS enable; 
M TWPLL 9 | [19] HW 0x1 TWPLL_96M AP auto enable select; 
6M_AP_AUTO_ 0 : must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
M IWPLL 1 | [18] HW 0x1 TWPLL_128M AP auto enable select; 
28M_AP_AUTO_ 0: must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
CGM TWPLL 1 | [17] RW 0x1 TWPLL 153M6 AP auto enable select; 
53M6_AP_AUTO 0 : must be enable by software; 
_GATE_SEL 1 : auto enable when AP SYS enable; 
M TWPLL 1 | [16] RW 0x1 TWPLL_192M AP auto enable select; 
92M_AP_AUTO_ 0 : must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
M TWPLL 2 | [15] RW 0x1 TWPLL_256M AP auto enable select; 
56M_AP_AUTO_ 0 : must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 
M_TWPLL_3 | [14] RW 0x1 TWPLL_307M2 AP auto enable select; 
07M2_AP_AUTO 0: must be enable by software; 
_GATE SEL 1 : auto enable when AP SYS enable; 
M TWPLL 3 |[13] RW 0x1 TWPLL_384M AP auto enable select; 
84M AP AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when AP SYS enable; 
M IWPLL 5 | [12] RW 0x1 TWPLL_512M AP auto enable select; 
12M_AP_AUTO_ 0 : must be enable by software; 
GATE_SEL 1 : auto enable when CA7 TOP enable; 
CGM TWPLL 7 |[11] RW 0x1 ins 768M AP auto enable select; 
68M AP AUTO : must be enable by software; 
GATE SEL : auto enable when CA7 TOP enable; 
M LIN. n [10] HW 0x1 TEPL AP auto enable select; 
P_AUTO GAT 0 : must be enable by software; 
SEL : auto enable when CA7 TOP enable; 


M IWPLL A |[9] RW 0x1 TWPLLAP auto enable select; 
P_AUTO_GATE_ T must be enable by software; 
SEL : auto enable when CA7 TOP enable; 


M DPLL AP |[8] HW 0x1 DELL AP auto enable select; 
_AUTO_GATE_S 0 : must be enable by software; 
EL 1 : auto enable when CA7 TOP enable; 
M MPLL AP |[7] HW 0x1 MPLL AP auto enable select; 
S ndis GATE S 4 must be enable by software; 
: auto enable when CA7 TOP enable; 


CGN 26M APS [6] 26d AP auto enable select; 
ae GATE_S must be enable by software; 
: auto enable when CA7 TOP enable; 
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HC1 2M AUTO |[5] RW 0x1 RC1 2M auto enable select; 
_GATE_SEL 0 : must be enable by software; 

1 : auto enable when RC1 enable; 
RCO 2M AUTO | [ 4] RW 0x1 RCO 2M auto enable select; 
_GATE_SEL 0 : must be enable by software; 

1 : auto enable when RCO enable; 


AON 1M AUTO |[3] HW 0x1 AOT 1M auto enable select; 
GATE SEL 0 : must be enable by software; 
1 : auto enable when AON XTLBUF enable; 


AON 2M AUTO |[2] RW 0x1 AO1 2M auto enable select; 
 GATE SEL 0 : must be enable by software; 
1 : auto enable when AON 1M enable; 
AON 13M AUT |[1] HW 0x1 AO1 13M auto enable select; 
O GATE SEL 0 : must be enable by software; 
1 : auto enable when AON XTLBUF enable; 
LTEPLL DIV 30 |[0] RW 0x1 LTEPLL DIV 30M72 auto enable select; 
M72_AUTO_GA 0 : must be enable by software; 
TE SEL 1 : auto enable when LTEPLL enable; 
6.31.1.62 CGM_AUTO_GATE_SEL_CFG2 


0x00000150 CGM AUTO GATE SEL CFG2 (0xFFFFFFFF) Kadi: EE 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


EL EL EL EL EL EL EL L L EL L EL EL EL 


L 
| 


| Reset | 1 | 1 [ita tats tats pate pate pa ts 
| Bit | 15 | 14 | 13 | 12 | 11 (to 9] 8 | 7 | 6 ! 5 | 4 ^ 3 | 2 j| 1 | O | 
CG CG CG CG CG CG 


CG | CG | CG | CG CG | CG | CG | CG | CG 
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SC9830A Device Specification 


CGM AUTO GATE SEL CFG2 


Value 


CGM LTEPLL 2 
45M76 CP1 AU 
TO GATE SEL 
M LTEPLL x 

07M2 CP1 AU 

O GATE _ SEL 
M LTEPLL 6 
P1 AUT 


AUTO GATE S 
EL 


M TWPLL 5 
M12 CPO AUTO 
GATE SEL 
CGM TP, si 
0M24 CPO A 
O GATE SEL 

M TWPLL 5 
1M2 CPO AUTO 
 GATE SEL 

M TWPLL 7 
6M8 CPO AUTO 
GATE SEL 

M TWPLL 1 
53M6. CPO AUT 
O GATE SEL 

M TWPLL 4 
8M CPO AUTO 
GATE SEL 

M TWPLL 9 
6M CPO AUTO 
GATE SEL 
CGM TWPLL 1 
92M CPO AUTO 
GATE SEL 

M TWPLL 6 
4M CPO AUTO 
GATE SEL 

M TWPLL 1 
02M4 CPO AUT 
O GATE SEL 

M TWPLL 1 
28M CPO AUTO 
 GATE SEL 

M TWPLL 2 
56M CPO AUTO 
GATE SEL 

M TWPLL 2 
19M CPO AUTO 
GATE SEL 
CGM TWPLL 2 
19M4 CPO AUT 
O GATE SEL 

M TWPLL 3 
07M2 CPO AUT 
O GATE SEL 


Description 


rer 245M76 CP1 auto enable select; 

: must be enable by software; 

: auto enable when CP1 SYS enable; 
(TEP 307M2 CP1 auto enable select; 
T must be enable by software; 

: auto enable when CP1 SYS enable; 
Her 614M4 CP1 auto enable select; 
T must be enable by software; 

: auto enable when CA5 TOP enable; 
xe P1 auto enable select; 

T must be enable by software; 

: auto enable when CAR TOP enable; 
T WELL 5M12 CPO auto enable select; 
0: must be enable by software; 

: auto enable when CPO SYS enable; 
TWPLL 10M24 CPO auto enable select; 

: must be enable by software; 

t auto enable when CPO SYS enable; 
TWPLL_51M2 CPO auto enable select; 
0: must be enable by software; 

1 : auto enable when CPO SYS enable; 


[24] RW 0x1 TWPLL 76M8 CPO auto enable select; 
0: mustbe enable by software; 
1 : auto enable when CPO SYS enable; 


[23] RW 0x1 TWPLL_153M6 CPO auto enable select; 
0 : must be enable by software; 

1: auto enable when CPO SYS enable; 
TWPLL_48M CPO auto enable select; 

0 : must be enable by software; 

1 : auto enable when CPO SYS enable; 


[21] RW 0x1 TWPLL_96M CPO auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


[20] RW 0x1 TWPLL_192M CPO auto enable select; 
0 : must be enable by software; 

1: auto enable when CPO SYS enable; 
TWPLL_64M CPO auto enable select; 

0 : must be enable by software; 

1 :auto enable when CPO SYS enable; 
IWPLL 102M4 CPO auto enable select; 
T must be enable by software; 

: auto enable when CPO SYS enable; 
TWELE 128M CPO auto enable select; 
0 : must be enable by software; 

: auto enable when CPO SYS enable; 
TWPLL . 256M CPO auto enable select; 
0 : must be enable by software; 

: auto enable when CPO SYS enable; 
not used 


[28] Ox1 
VENE 
uu 


[29] 


[26] 


[25] RW Oxi 


[22] RW oxi 


[19] RW Oxi 


[18] 


ü ffs 
7 | 
[15] 
[14] RW 0x1 TWPLL_219M4 CPO auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


[13] TWPLL_307M2 CPO auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


RW 0x1 


M IWPLL5 |[12] |HW  |0x1  |IWPLL 512M CPO auto enable select; 
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6.31.1.63 


(3 SPREADTRUM 


12M GATE SEL | AUTO 
GATE SEL. | SEL 


CGM 26M CPO | [11] 
AUTO G GATE S 


CH TWPLL js 
53M6 GPU AUT 
O GATE SEL 

M TWPLL 1 
92M GPU AUT 
O GATE SEL 

M TWPLL 2 
56M GPU AUT 
O GATE SEL 

M TWPLL 3 
07M2 GPU AUT 
O GATE SEL 

M TWPLL 3 
84M GPU AUT 
O GATE SEL 
CGM TWPLL 5 
12M GPU AUT 
O GATE SEL 

M TWPLL 2 
4M MM AUTO 
GATE SEL 

M TWPLL 4 
8M MM AUTO 
GATE SEL 

M TWPLL 6 
4M MM AUTO 
GATE SEL 

M TWPLL 7 
6M8 MM AUTO 
GATE SEL 

M TWPLL 9 
6M MM AUTO 
GATE SEL 


| oxooooot54 | 54 


[10] Oxi 


[9] RW Oxi 


[8] RW 0x1 


[6] RW Oxi 


[5] RW 0x1 
[2] RW 0x1 
[3] RW 0x1 
[2] RW 0x1 


[1] RW Oxi 


CGM_AUTO_GATE_SEL_CFG3 


| CGM_AUTO_GATE_SEL_CFG3 (0x000FFFFF) | | AUTO_GATE_SEL_CFG3 | CGM_AUTO_GATE_SEL_CFG3 (0x000FFFFF) | 


SC9830A Device Specification 
EN : must be enable by software; 
: auto enable when CPO SYS enable; 


26M CPO auto enable select; 

0 : must be enable by software; 

1:auto enable when CPO SYS enable; 
IWPLL 153M6 GPU auto enable select; 
0 : must be enable by software; 

1 : auto enable when AP SYS enable; 
IWPLL 192M GPU auto enable select; 
0 : must be enable by software; 

1 : auto enable when AP SYS enable; 
IWPLL 256M GPU auto enable select; 
0 : must be enable by software; 

1 : auto enable when AP SYS enable; 
IWPLL 307M2 GPU auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
IWPLL 384M GPU auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL_512M GPU auto enable select; 
0 : must be enable by software; 

1 : auto enable when AP SYS enable; 
IWPLL 24M MM auto enable select; 

0 : must be enable by software; 

1 : auto enable when AP SYS enable; 
IWPLL 48M MM auto enable select; 

0 : must be enable by software; 

1 : auto enable when AP SYS enable; 
TW PLL 64M MM auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
IWPLL 76M8 MM auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
IWPLL 96M MM auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 


[ud | AUTO GATE SEL. 
[p 3 


Ue e a 


R 
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CGM_AUTO_GATE_SEL_CFG3 


alue 
31:20] | HO. |Ox0 | Reserved > | 
Ab TOP AUT | [19] RW 0x1 A5 TOP auto enable select; 
O GATE SEL 0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 
A7 TOP AUT | [18] HW 0x1 A7 TOP auto enable select; 
O_GATE_SEL 0 : auto enable when AP SYS enable; 
1 : enable when CA5 TOP enable; 
M_TWPLL 4 | [17] RW 0x1 TWPLL_48M CP1 auto enable select; 
8M CP1 AUTO_ 0: must be enable by software; 
GATE_SEL 1 : auto enable when CP1 SYS enable; 
M_TWPLL_5 | [16] RW 0x1 TWPLL_51M2 CP1 auto enable select; 
1M2_CP1_AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when CP1 SYS enable; 
M IWPLL 6 | [15] RW 0x1 TWPLL_64M CP1 auto enable select; 


4M CP1 AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when CP1 SYS enable; 
CGM TWPLL 7 |[14] RW 0x1 TWPLL_76M8 CP1 auto enable select; 
6M8 CP1 AUTO 0 : must be enable by software; 
_GATE SEL 1 : auto enable when CP1 SYS enable; 


M TWPLL 9 | [13] HW 0x1 TWPLL_96M CP1 auto enable select; 
6M CP1 AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when CP1 SYS enable; 
M IWPLL 1 |[12] RW 0x1 TWPLL_128M CP1 auto enable select; 


28M CP1 AUTO 0 : must be enable by software; 
_GATE SEL 1 : auto enable when CP1 SYS enable; 
M IWPLL 1 | [11] HW 0x1 TWPLL_153M6 CP1 auto enable select; 
53M6 CP1 AUT 0 : must be enable by software; 
O GATE SEL 1 : auto enable when CP1 SYS enable; 
M IWPLL 1 | [10] HW 0x1 TWPLL_192M CP1 auto enable select; 
92M CP1 AUTO 0 : must be enable by software; 
GATE_SEL 1 : auto enable when CP1 SYS enable; 


M_TWPLL 2 | [9] RW 0x1 TWPLL_256M CP1 auto enable select; 
56M_CP1_AUTO 0 : must be enable by software; 

GATE SEL 1 : auto enable when CP1 SYS enable; 
CGM_TWPLL 5 |[8] RW 0x1 TWPLL_512M CP1 auto enable select; 
12M_CP1_AUTO 0 : must be enable by software; 
_GATE SEL 1 : auto enable when CP1 SYS enable; 

N 


M IWPLL 7 |[7] H TWPLL_768M CP1 auto enable select; 
s cerAUO| ^ [^ 
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_GAIE SEL : auto enable when CP1 SYS enable; 


M LTEPLL 3 Ter ETTC 30M72 CP1 auto enable select; 
0M72 CP1 AUT "E must be enable by software; 
O GATE SEL : auto enable when CP1 SYS enable; 


M LTEPLL 6 | [5] LNR 61M44 CP1 auto enable select; 
1M44 CP1 AUT "E must be enable by software; 
O GATE SEL : auto enable when CP1 SYS enable; 


M LTEPLL 6 | [4] LEBEL 68M26 CP1 auto enable select; 
8M26 CP1 AUT "E must be enable by software; 
O GATE SEL : auto enable when CP1 SYS enable; 


M LTEPLL 1 | [3] LEP LL 102M4 CP1 auto enable select: 


02M4 CP1 AUT 0 : must be enable by software; 

O GATE SEL 1 : auto enable when CP1 SYS enable; 
CGM LTEPLL 1 | [2] RW 0x1 ds: 122M88 CP1 auto enable select; 
22M88 CP1 AU : must be enable by software; 

TO GATE SEL : auto enable when CP1 SYS enable; 


M LTEPLL 1 TTT MG 153M6 CP1 auto enable select; 
53M6 CP1 AUT : must be enable by software; 
O GATE SEL : auto enable when CP1 SYS enable; 


M LTEPLL 2 |[0] LEBEL 204M8 CP1 auto enable select; 
04M8_CP1 AUT H must be enable by software; 
O GATE SEL : auto enable when CP1 SYS enable; 


6.31.1.64 CGM FORCE EN CFGO 
0x00000158 CGM FORCE EN CFG0 (0xFFFFFFFF) CGM FORCE EN CFGO 


Type 
Rese iE S ERIS IGI I TT T] 
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CGM FORCE EN CFGO0 


Value 


CGM IWPLL 5 | [81] RW 0x1 M_TWPLL_512M AR EL Snape) 
12M GPU FOR Only 
EN ony TWPLL_512M GPU P UTO GATE oe 
L' de-asserted. 
0 : disable; 
1 : enable; 


[30] e M IWPLL 24M | aN Hee software enable, oy 
n 
COM TWPLL 24M MM AUTO. GATE_SEL' 
de-asserted. 
0 : disable; 
1:enable; 


[29] RW en M IWPLL 48M BL. software enable, ny 
COM TWPLL 48M MM AUTO. GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 

[28] RW M IWPLL 64M MM software enable, only 
Only effective when 
'CGM TWPLL 64M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 

[27] RW M_TWPLL_76M8_MM software enable, 
onl Only effective when 
'CGM TWPLL 76M8 MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 
CGM TWPLL 9 | [26] RW CM | IWPLL 96M MM software enable, only 
6M MM FORCE Only effective when 
E 'CGM TWPLL 96M MM AUTO GATE SEL' 

de-asserted. 

0 : disable; 

1 : enable; 

[25] RW M IWPLL 128M MM software enable, 
onl Only effective when 
'CGM TWPLL 128M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 

[24] RW M IWPLL 153M6 MM software enable, 
ay Only effective when 
'CGM TWPLL 153M6 MM AUTO GATE SE 
L' de-asserted. 

0 : disable; 
1 : enable; 

[23] RW M_TWPLL_182M_MM ta enable, 

ay Only effec when 

'CGM TWPLL 182M MM AUTO GATE SEL’ 
de-asserted. 
0 : disable; 
1 : enable; 

[22] RW 2M | IWPLL 256M MM ed eua 

Only effectiv 

x M TWPLL 256M MM GPU AUTO GATE 
SEL' de-asserted. 
0 : disable; 
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-or "er "CO re MN CPU Sonar" 
M TWPLL . 907M2 M PU software 

enable, only Onl effective when 

'CGM TWPLL Y307M2 "n GPU AUTO GAT 

E SEL de-asserted. 

0 : disable; 

1 : enable; 

M 26M MM software enable, only Only 
effective when 
'CGM 26M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 

M TWPLL 12M us ata enable, only 
Only effec when 
'CGM_TWPLL_12M UR "AUTO. GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 
M TWB" 24M a NONS enable, only 


On effec when 
rant TWPLL_24M i AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
em TIWPLL 48M K 50 software enable, any 
en 

CaM TWPLL_48M_AP "AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 

M IWPLL 51M2 $i ai: enable, only 


On effec when 
CoM TWPLL_51M2 AP. “AUTO GATE SEL’ 
de-asserted. 
0 : disable; 
1 : enable; 

M_TWPLL 64M a ee enable, E 


On effec 
au TWPLL_64M AP. "AUTO GATE SEL” 
de-asserted. 
0 : disable; 
1 : enable; 
ts M_TWPLL ON iv, AP ee enable, m 
au TWPLL_76M8 AP “AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
M TWPLL 96M ^l as enable, ra 


On effec 

COM TWPLL 96M AP. "AUTO GATE SEL 
de-asserted. 

0 : disable; 

1: enable; 

M IWPLL 128M AP software enable, only 
Only effective when 
'CGM TWPLL 128M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 


W 0x1 M Sve On ve QE ase n 
CaM TWPLL_ "4 53M6. AP "AUTO. GATE_SEL 
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CGM_TWPLL_4 
8M_AP_FORCE 


D 
= 


= 


= 


= 


J 


M TWPLL 1 [111] 
53M6. AP. FOR 


"Hr 
uH 
un 
un 
KS 
T 
T 
T 
MN 
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' de-asserted. 
0 : disable; 
1 : enable; 

M IWPLL 192M AP software enable, only 
Only effective when 
'CGM TWPLL 192M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 
M IWPLL 256M AP software enable, only 


Only effective when 
'CGM TWPLL 256M AP AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 3 CGM IWPLL 307M2 AP software enable, 
07M2 AP FOR onl Onl effective when 
'C M_TWPLL 307M2 AB AUTO GATE SEL 
' de-asserted. 
0 : disable; 
1 : enable; 
M IWPLL 384M AP software enable, only 


Only effective when 
'CGM TWPLL 384M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

M IWPLL 512M AP software enable, only 
Only effective when 
'CGM TWPLL 512M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 
M IWPLL 768M AP software enable, only 


Only effective when 
'CGM TWPLL 768M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1: enable; 

M LTEPLL AP software enable, only 
effective 
'CGM LTEPLL AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 

M IWPLL AP software enable, only 
effective 
'CGM TWPLL AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 
CGM DPLL AP CGM DPLL AP GPU software enable, only 
FORCE EN Only effective when 
'CGM DPLL AP AUTO GATE SEL 
de-asserted. 
0 : disable; 
1 : enable; 

M MPLL AP software enable, only Only 
effective when 
'CGM MPLL AP GPU AUTO GATE SEL 
de-asserted. 

0 : disable; 
1 : enable; 


M 26M AP software enable, only Onl 
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FORCE_EN effective when 
'CGM 26M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 


6.31.1.65 CGM FORCE EN CFG1 


0x0000015C CGM FORCE EN CFG1 (OxFFFFFFFF) CGM FORCE EN CFGi 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
CG CG 


CG CG CG CG CG CG CG CG CG CG CG CG CG 
ML|ML|ML ML ML|ML 
TE TE TE TE TE TE 
PLL PLL 
61 | 68 | _10 | > 15 | _ p 30 61 


EN EN EN EN EN EN EN EN EN EN EN EN N 


N N 

| Reset | 1 [ii poo pos oq s oq oy oq pog coo opo 

| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ! 5 | 4 ^ 3 | 2 | 1 | O | 
CG CG CG CG CG 


CG | CG | CG | CG | CG | CG | CG | CG | CG | CG 
M M 


CGM_FORCE_EN_CFG1 


Value 


si N [31] RW 0x1 M LTEPLL 61M44 CP1 software enable, 
1M44 CP1 FOR onl Only effective when 
CE_EN 'CGM LTEPLL 61M44 CP1 AUTO GATE_S 
EL' de-asserted. 
0 : disable; 
1 : enable; 


M LTEPLL 6 | [30] RW 0x1 M LTEPLL 68M26 CP1 software enable, 
8M26 CP1 FOR onl Only effective when 
CE_EN 'CGM LTEPLL 68M26 CP1 AUTO GATE S 

EL' de-asserted. 
0 : disable; 
1 : enable; 


M LTEPLL 1 | [29] RW 0x1 M LTEPLL 102M4 CP1 software enable, 
02M4 CP1 FOR onl Onl effective when 
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EL' de-asserted. 
0 : disable; 
1 : enable; 

M LTEPLL 122M88 CP1 software enable, 


OJ 
x< 
A| 


22M88 CP1 FO onl Only effective when 
RCE_EN 'CGM LTEPLL 122M88 CP1 AUTO GATE 
SEL' de-asserted. 
0 : disable; 
1 : enable; 
M LTEPLL 153M6 CP1 software enable, 
n Only effective when 
'CGM LTEPLL 153M6 CP1 AUTO GATE S 
EL' de-asserted. 
0 : disable; 


M LTEPLL 204M8 CP1 software enable, 
onl Only effective when 
'CGM LTEPLL 204M8 CP1 AUTO GATE S 
EL' de-asserted. 


0 : disable; 


45M76 CP1 FO on Only h 
RCE EN 'CGM LTEPLL 245M76 CP1 AUTO GATE 
SEL' de-asserted. 
0 : disable; 
1 : enable; 
CGM LTEPLL 3 CGM LTEPLL 307M2 CP1 software enable, 
AEL i 


aa Only effective when 
'CGM LTEPLL 307M2 CP1 AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1 : enable; 
a M LTEPLL 614M4 CPT software enable, 
14M4 CP1 FOR onl Only effective when 
CE_EN 'CGM LTEPLL 614M4 CP1 AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1 : enable; 
M 26M CP1 software enable, only Only 
effective when 
'CGM 26M CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 

L a M IWPLL 5M12 CPO software enable, 
M12 CPO FOR onl Onl effective when 
CE_EN 1 GM TWPLL IM12 CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 
1 : enable; 

M IWPLL 10M24 CPO software enable, 
au Only effective when 
'CGM TWPLL 10M24 CPO AUTO GATE SE 
L' de-asserted. 

0 : disable; 
1 : enable; 

M IWPLL 51M2 CPO software enable, 
onl Only effective when 
i GM TWPLL 51M2 CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 
1 : enable; 


Spreadtrum Communications, Inc., Confidential and Proprietary 852 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


n B [18] RW 0x1 x iB 8 CPO software enable, 
6M8 CPO FOR ony rp effective when 
CE EN 'CGM TWPLL 76M8 CPO AUTO GATE SEL 


' de-asserted. 
0 : disable; 
1 : enable; 
[17] M IWPLL 153M6 CPO software enable, 
ay Only effective when 
'CGM TWPLL 153M6 CPO AUTO GATE SE 
L' de-asserted. 
0 : disable; 
1: enable; 
[16] 
CGM IWPLL 9 | [15] 
6M CPO FORC 
[14] 
[13] 
[12] 
E 1 | [11] 
28M CPO FOR 
B NOW [10] 
56M CPO FOR 
CE EN 
CGM IWPLL 2 |[9] 
19M CPO FOR 
8] 


M_TWPLL_48M_CP0 software enable, only 
2 |l 
19M4 CPO FOR 


Only effective when 
'CGM TWPLL 48M CPO AUTO GATE SEL' 
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g] 
= 


g] 
= 


de-asserted. 

0 : disable; 

1: enable; 

CGM TWPLL 96M CPO software enable, only 
Only effective when 
'CGM TWPLL 96M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

M IWPLL 192M CPO software enable, 
ay Only effective when 
'CGM TWPLL 192M CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 
1 : enable; 
M TWPLL 64M CPO software enable, only 


Only effective when 
'CGM_ TWPLL 64M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

M IWPLL 102M4 CPO software enable, 
ay Only effective when 
'CGM TWPLL 102M4 CPO AUTO GATE SE 
L' de-asserted. 

0 : disable; 

M IWPLL 128M CPO software enable, 
aiy Only effective when 
'CGM TWPLL 128M CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 
1 : enable; 

M IWPLL 256M CPO software enable, 
onl Only effective when 
'CGM TWPLL 256M CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 219M CPO software enable, 
oy Only effective when 
'CGM TWPLL 219M CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 

1 : enable; 

M IWPLL 219M4 CPO software enable, 
onl Only effective when 
' GM TWPLL 219M4 CPO AUTO GATE SE 
L' de-asserted. 


= 


g 
= 


g] 
= 


= 


= 


D 
= 


J 
= 
e 
x 


m J J J 
= 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 
VII D U N 
S 


CGM TWPLL 3 |[7] RW GM PES 07 ME ex ce a 
07M2 CPO FOR oniy a 
E EN 'CGM_TWPLL_307M2 CPU. AUTO GATE. "SE 
L' de-asserted. 
0 : disable; 
1 : enable; 


onl Only effective when 
C M TWPLL 512M CPO AUTO GATE SEL 
' de-asserted. 

0 : disable; 

1 : enable; 

M 26M CPO software enable, only Only 
effective when 
'CGM 26M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 
M IWPLL 153M6 ! da NE enable, 
onl Only when 
' COM TWPLL. 153M6 GPU AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1 : enable; 
M IWPLL 192M GPU software enable, 
ony Only effective when 
'CGM_TWPLL_192M_GPU_AUTO_GATE_SE 
L' de-asserted. 
0 : disable; 
1 : enable; 
IE: S M IWPLL 256M GPU software enable, 
56M GPU FOR onl Only effective when 
CE_EN ? COM TWPLL. 25b6M GPU AUTO GATE SE 
L' de-asserted. 
0 : disable; 
1 : enable; 
CGM IWPLL 3 SUM -TWP ME lā E kad enable, 


07M2 GPU FO when 
COM TWPLL Thome Gf GPU AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1 : enable; 

M IE _384M_GPU software xi 
84M GPU FOR on ony D effective wh 
CE_EN 'CGM TWPLL 384M GPU AUTO GATE SE 

L' de-asserted. 
0 : disable; 
1 : enable; 


J 


6.31.1.66 CGM_FORCE_EN_CFG2 
0x00000160 CGM FORCE EN CFG2 (OxFFFFFFFF CGM FORCE EN CFG2 
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OR By = OR OR OR = 
PE = E 
B E m En 


pipe 


N EN N EN N EN EN EN EN EN EN EN 
| Reset TTT 


CGM FORCE EN CFG2 


Value 


IWPLL DIV 38 |[31] RW Ox1 DIV_38M4 software enable, only Only 
M4 FORCE EN ik, V when 
"IWPLL DIV 3844 AUTO GATE SEL 
de-asserted. 
0 : disable; 
1 : enable; 


TWPLL DIV 76 |[30] LAS DIV 76M8 software enable, only Only 
M8_FORCE_EN effectiv whe 
TWPLL DIV 76M8 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_51M2 software enable, only Only 
effective when 
"IWPLL DIV 51M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TW PLL DIV 64M software enable, only 
effective 

"IWPLL DIV 64M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


TWPLL DIV 51 | [29] RW 
M2_FORCE EN 


1:enable; 

IOS DIV_128M software enable, anys Only 
effectiv 

"TWPLL DIV 128M AUTO GATE SEL 


IWPLL DIV 64 | [28] RW 0x1 y 
M_FORCE_EN he 

1 : enable; 
IWPLL DIV 15 | [27] RW 0x1 TWPLL_DIV_153M6 S enable, 
3M6_FORCĒ_E Onl effec when 
N "IWPLL DIVY 153M6 AUTO GATE SEL' 

0x1 
de-asserted. 
0 : disable; 


de-asserted. 
IWPLL DIV 12 |[26] RW 
8M_FORCE_EN 

1:enable; 


0 : disable; 
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TWPLL DIV 25 
6M FORCE EN 


TWPLL DIV 12 
M FORCE EN 


TWPLL DIV 24 
M FORCE EN 


TWPLL DIV 48 
M FORCE EN 


TWPLL DIV 96 
M FORCE EN 


TWPLL DIV ul 
eMe. FORCE E 


TWPLL DIV 19 
2M FORCE EN 


TIWPLL DIV 21 
Ne FORCĒ_E 


TWPLL DIV 30 
7M2_FORCE_E 


TWPLL_DIV_38 
4M FORCE EN 


TWPLL DIV 51 
2M FORCE EN 


RW 


J J 
= = = 


g] 
= 


J J 
= = = = 


g] 
= 


m J J J 
= 


0x1 
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LOS DIV_256M software enable, ae Only 
effectiv 

"IWPLL DIY 256M AUTO GATE SEL 
de-asserted. 

0 : disable; 

1: enable; 

TW PLL DIV 12M software enable, only 
effective 

"IWPLL DIV 12M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TW PLL DIV 24M software enable, only 
effective 

"IWPLL DIV 24M AUTO GATE SEL 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL DIVY 48M software enable, only ay 
effective when 
'TWPLL DIV 48M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

IWPLL DIV 96M software enable, only 
effective 

"IWPLL DIV 96M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ot DIV 102M2 enam enable, 


Sa effec when 
'TWPLL DIV 102M2 AUTO GATE_SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

DOS DIV_192M software enable, any Only 
effectiv 

"IWPLL DIY 192M AUTO GATE SEL 
de-asserted. 

0 : disable; 

1 : enable; 

OU = DIV 219M4 eue enable, only 


a effec when 
'TWPLL DIV 219M4 AUTO GATE_SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

IWPLL DIV 307M2 software enable, only 
Onl effective when 
"IWPLL DIV 307M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1: enable; 

IAS DIV_384M software enable, only Only 
effectiv whe 
TWPLL DIV_384M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_512M software enable, only Only 
effective when 
"IWPLL DIY 512M AUTO GATE SEL 
de-asserted. 
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NENNEN E 
enable; 


TWPLL DIV 76 | [14] RW Ox1 TWPLL. DIV_768M software enable, only Only 
8M FORCE EN effectiv when 
TWPLL DIV 768M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
DPLL DIV 33M | [13] RW 
FORCE EN 
MPLL DIV 50M | [12] 
FORCE EN 
E 4 |[11] 
8M CP1_FORC 
[10] 
1M2 E FOR 


DPLL DIV 33M software enable, only Only 
effective when 
'DPLL DIV 33M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
MPLL | 7 .50M software enable, only Only 
effectiv when 
PLL DIV 50M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 

M IWPLL EE KA aw te enable, only 


On when 
COM TWPLL . Sen ic "AUTO. GATE_ SEL. 
de-asserted. 
0 : disable; 
1 : enable; 

| | IWPLL 51M2 CP1 or aa 

Only effect 

'CGM TWPLL 51M2 CP1 AUTO GATE "SEL 
' de-asserted. 
0 : disable; 
1 : enable; 


TH 
RW a M - TWPLL -64M JĀ P1 LAS enable, Ta 
n 
CM TWPLL 64M CP “AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
KISS! 
| 


4M CP1 FORC 
E EN 


CGM TWPLL 7 
6M8 CP1 FOR 
CE EN 


M TWPLL 9 
6M CP1 FORC 
= "Hi 


SM | TWPLL 76M8 CP1 UNTER e 


Dy Only effec 
'CGM TWPLL 76M8 CP1 AUTO GATE "SEL 
' de-asserted. 
0 : disable; 
1 : enable; 
E M IWPLL SE) al RS enable, Ta 
CM TWPLL 96M CPt “AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
M IWPLL 128M CP1 ut d 
oy Only effec 
'CGM_TWPLL_128M_CP1 AUTO GATE “SEL 
' de-asserted. 
0 : disable; 
1 : enable; 
M IWPLL 153M6 ay EIS ii 


53M6_CP1_FOR gay Only 
CE_EN 'CGM_TWPLL 153M6 cpr AUTO GATE. Se 
L' de-asserted. 
0 : disable; 
1 : enable; 
d se on 192M CP1 software enable, 
Onl effective when 


M IWPLL 1 
92M CP1 FOR 
V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 857 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


' de-asserted. 
0 : disable; 
1 : enable; 


B E E te noe 
onl Onl effect 
COM TWPLL Ž56M CP1 AUTO GATE "SEL 
' de-asserted. 
0 : disable; 
1 : enable; 
M U On ISM P1 7” nae 


effec 
Edu nara "Y i2M CP1 AUTO GATE “SEL 
' de-asserted. 
0 : disable; 
1 : enable; 
M IWPLL 768M CP1 QR AS 


oy Only effec 

C M_TWPLL_768M_CP1 "AUTO. GATE “GEL 
' de-asserted. 

0 : disable; 


0M72 CP1 FOR on y effective h 
CE EN 'CGM LTEPLL 30M72 CP1 AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1: enable; 


6.31.1.67 CGM FORCE EN CFG3 


0x00000164 CGM FORCE EN CFG3 (0x0003FFFF) CGM FORCE EN CFG3 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


RC 
E 02 
reserved 


| Type | 


CGM FORCE EN CFGS3 


Field Name | Bit | Type | Reset |  — — BDescripton — —. — — — 
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LTEPLL DIV 30 
M72_FORCE_E 


LTEPLL_DIV_61 
oe FORCE_E 


LTEPLL DIV 12 
ate FORCE _ 


LTEPLL DIV 24 
5M76_FORCE_ 


LTEPLL DIV 68 
M26 FORCE E 


LTEPLL DIV E 
ST FORCE E 


LTEPLL DIV 20 


V.0.2 


SC9830A Device Specification 


pO Value | 
31:18] [RO Oxo | Reserved c oe ee rni 
H 


[16] 


0x1 
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1_2M software enable, only Only effective 
EE 'RC1 2M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
RCO_2M software enable, only Only effective 
when 'RCO0 2M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
AON 1M software enable, E 
when 'AON 1M AU 
de-asserted. 
0 : disable; 
1 : enable; 
AON 2M software enable, only Only effective 
when 'AON 2M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
AON 13M software enable, only Only effective 
when 'AON 13M AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
AE a DIV _30M72 ae enable, ER 


effec 
PIN DIV_30M72 AUTO GATE SEL" 
de-asserted. 
0 : disable; 
1 : enable; 
oa = DIV 61 wes e enable, RL 
'LTEPLL_DIV_61M44 AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
Oa DIV_122M88 is enable, only 


effec when 
REPE DIV 122M88. AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
on DIV_245M76 ie enable, only 


effec when 
OPEL DIV_| 245M76. AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
oan DIV_68M26 ae enable, ER 


effec 
U DIV 68M26 AUTO GATE SEL" 
de-asserted. 
0 : disable; 
1 : enable; 
cr ds DIV 102M4 as enable, only 


effec when 
ej DIV_102M4 AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


Only effective 
O GATE SEL' 


LTEPLL DIV 204M8 software enable, onl 
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Kua FORCE_E nl effective whe 
TT PLL DIV 204M8 AUTO GATE SEL' 
de-asserted. 

0 : disable; 
1 : enable; 


LTEPLL DIV 40 on — DIV_409M6 sonal? enable, E 
Me FORCE E 


effec 
ER DIV 409M6 AUTO GATE SEL" 
de-asserted. 
0 : disable; 
1 : enable; 
LIEPLL DIV 15 LIEPLL DIV 153M6 Sale enable, only 
3M6_FORCE_E Onl effec when 
N 'LTEPLL_DIV_153M6 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
LIEPLL DIV 30 OU —- DIV 307M2 E enable, E 


7M2 FORCE E effec 

N OUR DIV_307M2 AUTO. GATE SEL" 
de-asserted. 
0 : disable; 
1 : enable; 

LTEPLL DIV 61 EE eL DIV 614M4 Ron enable, only 


4M4 FORCE E effec when 
N TEIL DIVY 614M4 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
IWPLL DIVY 5M IWPLL DIV 5M12 software enable, only Only 
12 FORCE EN effective when 
"IWPLL DIVY 5M12 AUTO GATE SEL 
de-asserted. 
0 : disable; 
1 : enable; 
IWPLL DIV ie Se DIV” 10M24 soles enable, only 


M24 FORCE E uy effec when 
N "TWPLL_DIV_10M24 AUTO GATE_SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


6.31.1.68 SLEEP XTLON CTRL 
0x00000168 SLEEP XTLON CTRL (0x00000000) 


0x00001168 SLEEP XTLON CTRL SET baa ae 


0x00002168 SLEEP XTLON CTRL CLR 


reserved 
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EH — à— A) BEI 
N N 


seii] Ee 
| Reset | o | o foftotofotofoftoftofofofotfofoto | 


SLEEP_XTLON_CTRL 


Clear Value 


ECC NA LA C U A LC UM 
"SLEEP. 


BI RW 0x0 XTLO or/and XIL1, which ARM/ 
selected, kept on when ARM7 in 
Deep sleep; 
0 : XTLO or/and XTL1 shut down in 
ARM71 sleep; 
1 : XTLO or/and XTL1 kept on in 
ARM7 sleep; 


P1 SLEEP X XILO or/and XILI, 

L ON spec kept on when CP1 in Deep 
slee 
0: kilo or/and XTL1 shut down in 
VCP1 sleep; 
1 : XTLO or/and XTL1 kept on in 
VCP1 sleep; 
XTLO or/and XTL1, which VCPO 
selected, kept on when CPO in Deep 
sleep; 
0 : XTLO or/and XTL1 shut down in 
VCPO sleep; 
1 : XTLO or/and XTL1 kept on in 
VCPO sleep; 
XTLO or/and XIL1, which CP1 
selected, kept on when CP1 in Deep 


sleep; 

0: ss or/and XTL1 shut down in 
CP1 sle ep; 

1: XTLO or/and XTL1 kept on in CP1 
sleep; 

XTLO or/and XIL1, which CPO 
selected, kept on when CPO in Deep 


sleep; 
0: i or/and XTL1 shut down in 
CPO sle ep; 
d XTLO or/and XTL1 kept on in CPO 
Sleep; 
AP SLEEP XIL XTLO or/and XĪL1, which AP 
_ON iu kept on when AP in Deep 
sle 
0: ŠīLo or/and XTL1 shut down in 
AP slee ep; 
1 : XTLO or/and XTL1 kept on in AP 
sleep; 


6.31.1.69 MEM_SLP_CFG 
posee MEM KK TX L 


| 30 | 29 | 28 | 27 | 
AR AR AO AO AO AO AO CP CP CP CP CP CP 
reserved 
EIE EEEE ER ELE ER ER ER 
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ugs © — pe p p po nr pner ree e poe | p Ļu [a 
| Reset | 


NENNEN Oo oo oo oo oo ooo mo 
| Bit | 15 14 | 13 | 12 | 11 (to | 9 | 8 | 7 | 6 | 5 | 4 ^ 3 | 2 J| 1 | O | 


realo IRIURE RICE REOR SCR ERR RR. V. DEOR BC GS 


MEM SLP CFG 


Value 


31:29 —————————— 
| SL 


[28] HW 0x0 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 
ARM?7 MEM SL | [27] RW i i 
P_IMC system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 
AON MEM SLP | [26] RW 0x0 leep control bit of IMC memory | 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 


[25] RW 0x0 leep control bit of DMA memory i 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 
AON MEM SLP | [24] RW 0x0 Sleep control bit of VBC memory i 
_VBC system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 
AON_MEM_SLP | [23] RW leep control bit of AUD memory | 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 
a | MEM SLP | [22] iu leep control bit of FM memory in AON system; 
lll; memory not enter sleep mode; 
-È memory enter sleep mode; 
E DSP | [21] leep control bit of RFT memory in 
"MEM. SLP RF System; 
T 0: memory not enter sleep mode; 
1: memory enter sleep mode; 
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I 


E_DSP 
„ev SLP_SH 


g] 
= 


PO GGE DSP 
g EM-SEP- ST 


CPO W MEM S 
LP UAHT1 


g] 
= 


g] 
= 


g] 
= 


J 


0 
_SLP_DMA 
PO DSP MEM 
_SLF_SHM 


CPD DSP MEM 
_SLP_RFT 


J 


0 DSP 
_SLP_STC 


g] 
= 


-_SLP_I53 


PO ARM MEM 
SLP IIS2 


D 
= 


PO ARM MEM 
_SLP_IIS1 


J 


PO ARM MEM 
_SLP_IISO 


CPO ARM MEM | [5] 
_SLP_UART2 


J 


ul 
N 
N 
N 
Hw 
dā 
- 
ui 
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leep control bit of DMA memory in 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 

leep control bit of 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 

i T memory in 


HM memory in 


0: memory not enter sleep mode; 
1: memory enter sleep 
Sleep control bit of UART1 memory in WCDMA 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 
leep control bit of UARTO memory in WCDMA 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 


system; 
0: memory not enter sleep mode; 
1: memory enter sleep 
leep control bit of PERIF memory in WCDMA 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 


system; 
0: memory not enter sleep mode; 
1: memory enter sleep 


0: memory not enter sleep mode; 
1: memory enter sleep 
Sleep control bit of RFT memory in 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 
memory in 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 


system; 
0: memory not enter sleep mode; 
1: memory enter sleep mode; 


system; 
0: memory not enter sleep mode; 
1: memory enter sleep 


0: memory not enter sleep mode; 
1: memory enter sleep 


0: memory not enter sleep mode; 
1: memory enter sleep : 
REM control bit of UART2 memory in CPO 
system; 
: memory not enter sleep mode; 
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-woo BLUE LE mode: Ar CPT 
EPO ARNUMEM” ARM_MEM control bit of UABTÍ memory in 
_SLP_UART1 ystem; 
0: memory not enter sleep mode; 
1: memor enter sleep 
PO ARM MEM control bit of UARTO memory in 
_SLP_UARTO ystem; 
0: memory not enter sleep mode; 
1: memory enter sleep 
CPO ARM MEM Sleep control bit of EPT memory in CPO ARM 
_SLP_EPT system; 
0: memory not enter sleep mode; 
1: memory enter sleep 
PO ARM MEM i 
_SLP_LZMA system; 
0: memory not enter sleep mode; 
1: memory enter sleep ; 
PO ARM MEM leep control bit of DMA memory in 
_SLP_DMA system; 
0: memory not enter sleep mode; 
1: memory enter sleep ? 


6.31.1.70 MEM_SD_CFG 


| _0x00000170 | MEM_SD_CFG (0x00000000) MEM_SD_CFG 
pst (3 [1 1227 a a a a araar peļu 


- E 


Eme j ee pe e fee e pc Ec e perpe ara p 


| Reset | o | o j o j| o j ojo jojo jopjo , opo ojo jojo | 


MEM SD CFG 


Value 


reserved 1]|[31:29] | RO |0x0 | Reseved | | | | | | | | | 
KAT MEST MEM SD | [28] RW 0x0 power LEER memo control bit of UART memory in 
UART | PE 1RONARM system: 
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al NEUE E : memory not enter power down mr 
1: memory enter power down mode; 


AR MEM_SD | [27] RW power down control bit of IMC memory in AON 
ARM7 system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 


power down control bit of IMC memory in AON 
system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of DMA memory in AON 
system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of VBC memory in AON 
system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of AUD memory in AON 
system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of FM memory in AON 
system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of RFT memory in GGE 
SP system; 
0: emd not enter power down mode; 
1: memory enter power down mode; 
pows down control bit of DMA memory in 
SP system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
ower down control bit ot SHM memory in 
SP system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
ower down control bit of STG memory in 
SP system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
Webi down control bit of UART1 memory i 
CDMA system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of UARTO memory | 
CDMA system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
eee down control bit of IRAM memory | 
CDMA system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
ese down control bit of PERIF memory | 
CDMA system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
Boon down control bit of DMA memory in 
SP system; 
0: manny not enter power down mode; 
1: memory enter power down mode; 


CPO DSP MEM power down control bit of SHM memory in CPO 
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DSP system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 

ower down control bit of RFĪ memory in 

SP system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 

ower down control bit of STC memory in 

SP system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of IIS3 memory in 
ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of IIS2 memory in 
ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of IIS1 memory in CPO 
ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of IISO memory in 
ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of UART2 memory in 
CPO ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of UART1 memory in 
CPO ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of UARTO memory in 
CPO ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of EPT memory in 
ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 
power down control bit of LZMA memory in CPO 
ARM system; 
0: memory not enter power down mode; 
1: memory enter power down mode; 

PO ARM MEM power down control bit of DMA memory in 
SD DMA ARM system; 

0: memory not enter power down mode; 
1: memory enter power down mode; 


PO ARM. MEM 
_SD IIS3 


= 


PO ARM MEM 
_SD IIS2 


= 


CPO ARM MEM 
_SD_IIS1 


= 


PO ARM MEM 
_SD IISO 


= 


PO ARM. MEM 
_SD UART2 


PO ARM MEM 
_SD UARTI 


= 


PO ARM MEM 
_SD_UARTO 


= 


PO ARM. MEM 
_SD EPT 


= 


CPO ARM MEM 
_SD_LZMĀ 


= 


6.31.1.71 CA7_CORE_PU_LOCK 
0x00000174 CA7 CORE PU LOCK (0x00000000) CA7 CORE PU LOCK 


0x00001174 CA7_CORE_PU LOCK SET dr T U_LOCK 


0x00002174 CA7_CORE_PU LOCK CLR ieks cr U_LOCK 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
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Set/CIr 


reserved reserved 


wow eom] vw [sw [av 
c'sc|sc| oo sic | sic | sic | se | 


Type Set/ Reset Description 
Clear | Value 


"e — S en 
0x0 wakeup enable, high 
active; 
0: disable 
1:enable; 
0x0 wakeup enable, high 
active; 
0: disable 
1: enable; 
CA7 C1 GIC W 0x0 CA7 Core 1 GIC wakeup enable, high 
AKEUP_EN active; 
0: disable 
1: enable; 


wakeup enable, high 


A/ CO GIC ' 
AKEUP EN active; 


0: disable 


e 1: enable; 


[reserved | Ho e HER —] 


prep je eme — — 


1 PU LO |[1] EE s not used 


pumu — — 


6.31.1.72 ARM7_HOLD_CGM_EN 
0x00000178 ARM7_HOLD_CGM_EN (0x00000000) 


0x00001178 ARM7_HOLD_CGM_EN SET bui Ec 
0x00002178 ARM? HOLD CGM EN CLR ARM E CGM EN 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name] — 0 0 0 0 0 0  reeed 0000000000000 


reserved 


| Type PRO 
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Set/CIr 


B E 


Type 
sa ————— 


ARM7_HOLD_CGM_EN 


— Value 


[31:11] | 


PD CP1 CEVA 
CGM | HOLD. EN 
PD CP1 

GM HOLD "EN 
PD CPO CEVA 
1 CGM HOLD 
EN 

PD CPO OLD 
UN oM EH OLD . 


PD- PO ARM9 |[6] RW 
i OOM HOLD 


PD PO ARM9 
2 a HOLD 


I EC ONS ee 
MG OLD Ey A9 M | kl 
MG Hoek, Je T [o7 I 
ABIS 


"to — 0] a re 0x0 


m mpm e 


[8] 0x0 


[ 7] HW 0x0 


not used‘ 
not used‘ 


not used‘ 


not used? 


not used‘ 


CNC T 


not used? 
not used‘ 


not used? 


ee! 


6.31.1.73 PWR_CNT_WAIT_CFGO 
0x0000017C PWR_CNT_WAIT_CFGO (0xB0B0B0B0) PWR_CNT_WAIT_CFGO 


0x0000117C 


0x0000217C 


PWR_CNT_WAIT_CFG0 SET 


PWR_CNT_WAIT_CFG0 CLR 


PWR CNT WAIT CFGO 
SET 


PWR CNT WAIT CFGO 
CLR 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20] 19 | 18 | 17 | 16 | 


V.0.2 
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| Name | VCPO PWR wam ent | CPTPWRIWAITCNT | 
|SeUCr [OS TS 
| Reset {i o [iti tofotofotiftotiftitot}ofo to | 
| Bit [15 | 14 | 13 | 12 | 11 | 10 | 9 [| 8 | 7 | 6 / 5 | 4 | 3 | 2 | 1 J| O | 


CPO BWR WAIT. CNT AP. PWR WAIT. CNT 
RW RW 


S/C S/C 
Lo | po fof o | MEM o| Lo [o jo jo 


PWR CNT WAIT CFGO 


alun [| T^ | ier | ve | WNOCN 
Clear Value 


MSS TWR- WA | [81:24] | RW S/C OxBO The wait time before en + A a wakeup, 
ims power stable wait time, by 
default; 

ro a | WAI | [23:16] The wait time before CP1 wakeup, 


ims power stable wait time, by 
default; 


SON pon WAT | [15: 8] OxBO The walt time before CPO wakeup, 
we power stable wait time, by 
efault; 


AN OY | WAIT. |[7:0] OxBO The wait time before AP wakeup, 
CUS [us stable wait time, by 
efault; 


6.31.1.74 PWR CNT WAIT CFG1 
0x00000180 PWR CNT WAIT CFG1 (0x0000B0B0) 


0x00001180 PWR CNT. WAIT. CFG1 SET iid aa 
0x00002180 PWR_CNT_WAIT_CFG1 CLR S R 


| Bit | 31 | 30 | 29] 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


Type 
Set/CIr 


RW 


S/C S/C 
po fotototito | po foto} o | 


PWR_CNT_WAIT_CFG1 


Clear Value 


| reserved [|[931:16] | IGEUEL tee a | | USU | Reserved | | | | | | | 


FARM BWRW PWR_W | [15: 8] jj bs ie aor wait time before ARM7 wakeup, 


ims power stable wait time, by 
default; 


VCP1 PWR WA | [ 7: 0] OxBO The wait time before VCP1 wakeup, 
IT_CNT DUUM power stable wait time, by 
efault; 
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6.31.1.75 RCO_REL_CFG 


0x00000184 RCO_REL_CFG (0x0000000B RCO_REL_CFG 
0x00001184 RCO_REL_CFG SET RCO_REL_CFG SET 
0x00002184 RCO_REL_CFG CLR RCO_REL_CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name >> teseved 


| Set/Cir | 


Set/CIr 


reserved S jb, = 
E E x SE SE 
L L L 


Type 
Set/Clr Pt sic | sc | sic | sic | sic | sic | 
| Reset | o | o foftotoftotofoftofofofopifofti ti | 


RCO_REL_CFG 


Clear Value 


[reserved S| [31:6] [LX C Rai RUR e aiao R 4219 Laia 


IR SE | 0 ARM?7 SE AH 0x0 0 selected by ARM7 sys. 
Se RCO would SHUTDOWN 
after ARM7 sys into deep sleep; 

: :RCO not selected by ARM7 sys; 
: RCO selected by ARM7 Sys. 


0 VCP1 R 0 selected by VCP1 sys. Once 
selected, RCO would SHUTDOWN 
after VCP1 sys into deep sleep; 

T RCO not selected pc VCP1 Da 


0 VCPO SEL RW RCO selected by VCPO LE Once 
selected, RCO would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : RCO not selected BUS VCPO CUR 
-SEL 


RW y 2r 
selected, RCO would SHUTDOWN 
after CP1 sys into deep sleep; 

a RCO not selected Coie CP1 sys; 
s. 


: RCO selected b 


RW R 0 selected by 0 sys. 
selected, RCO would SHUTDOWN 
after CPO sys into deep sleep; 

T RCO not selected cko $ CPO oe 


: RCO selected b 


RW R 0 selected by A Once 
selected, RCO would "eh JTDOWN 
after AP sys into deep sleep; 
re RCO not selected ie AP s 


: RCO selected by A 
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6.31.1.76 RC1_REL_CFG 


0x00000188 RC1 REL CFG (0x00000014 RC1 REL CFG 
0x00001188 RC1 REL CFG SET RC1 REL CFG SET 
0x00002188 RC1 REL CFG CLR RC1 REL CFG CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


Set/CIr 


I B 


Type 
Set/Clr | — sic | sc | sic | sic | sic | sic | 
| Reset | o | o | o j| o j ojo jo jo jopjo op sstyopjstjo | o | 


| Set/Cir | 


RC1 REL CFG 


Clear Value 


[reserved —  — [31 6] se OR OS 


PACH ARISE 1 ARM7_SE He 0x0 y ys. 
W RC1 would SHUTDOWN 
after ARM7 sys into deep sleep; 

N :RC1 not selected by ARM7 i 
: RC1 selected by ARM7 Sys 
R 


T VOPT.: 
selected, RC1 would SHÜTDOWN 
after VCP1 sys into deep sleep; 
ci; RC1 not selected V DTE VCP1 2m 
: RC1 selected b 


1 VCPO SEL |[3] HW R 1 selected by V Pūrē Sys 
selected, RC1 would SHUTDOWN 
after VCPO sys into deep sleep; 


0 : RC1 not selected E VCPO S 


SEL HW HC1 selected by CP1 Sn 
selected, RC1 would SHUTDOWN 
after CP1 sys into deep sleep; 

0 : RC1 not selected Obie CP1 sys; 
S. 
PO_SEL RW R y CPO sys. 
selected, RC1 would SHUTDOWN 
after CPO sys into deep sleep; 
re RC1 not selected cko $ CPO S 
: RC1 selected b 
1_AP_SEL RW R selected by A nce 
selected, RC1 would "eh JTDOWN 
after AP sys into deep sleep; 
"E RC1 not selected c AP Sys; 
: RC1 selected by A 


6.31.1.77 RC CNT WAIT CFG 
0x0000018C RC CNT WAIT CFG (0x0000FFFF RC CNT WAIT CFG 
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0x0000118C RC_CNT_WAIT_CFG SET RC_CNT_WAIT_CFG SET 
0x0000218C RC CNT WAIT CFG CLR RC CNT WAIT CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Type 


| Type | 
Set/CIr 
| Reset | 


| Name | — 1 ROLWATONT — . |  «—  RCOWATON —— | 
| Type fw 
| SEUCIE eae a La S (Serer aes 
| Reset | 1 [1 titi qos [oo gos qoo yos [oo oos por oos pa jos Joy 


RC CNT WAIT CFG 


Clear Value 


| reserved 1|[91:16] | | | | |Ox0  |Reserved | | | | | | | | 


FERAT ENT 1 WAIT CNT sg 8] mr fse po Fins. power sabe wai tme, by re stable wait time, by 
efault; 
RCO WAIT CNT | [ 7: 0] pee pee ER KU stable wait time, by 


6.31.1.78 MEM_AUTO_SLP_CFG 


0x00000190 MEM_AUTO_SLP_CFG (0x00000000) MEM_AUTO_SLP_CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — hà. 1 0  — WVMEMAUTOSPEN o 


| Name | — à  à1 1 1 à)  MEMAUTOSIPEN — | 
RW 
| Reset | o | o j o j| o j ojo jojo jopjo opo ojo jy, ojo] 


MEM AUTO SLP CEG 


alue 
MEM AUTO SL | [81:0 HW 0x0 Memory AUTO Sleep Enable, please refer to 
Pēr | | EES ^ 


6.31.1.79 MEM_AUTO_SD_CFG 


0x00000194 MEM_AUTO_SD_CFG (0x00000000) MEM_AUTO_SD_CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MEM AUTO SD EN 


MEM AUTO SD EN 


Bur E R SS SSS 
| Reset | o | o [| o j oļoļoļoļoļoļoļoļjoļoļoļoļoi 
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MEM_AUTO_SD_CFG 


Value 


MEM AUTO SD | [31:0] | RW 0x0 Memory AUTO Power Down Enable, please 
EN refer to MEM SD CFG (0x170 


6.31.1.80 CPO PD SHUTDOWN CFG 


0x00000198 CPO0 PD SHUTDOWN CFG (0x0000003F) didus M do 
0x00001198 CPO0 PD SHUTDOWN CFG SET unir ANS 
|  0x00002198 — | CPO0 PD SHUTDOWN CEG CLR | CPO_PD SHUTDOWN_CFGCLR | CP0_PD SHUTDOWN 


S e e n a a E 


- 8 


pe [URS p ge pw 9 
(EE 
esto Te Te to tetetetatstotototetetitey 


reserved reserved 


CPO PD SHUTDOWN CFG 


Clear Value 


31:21 LS ec C Ra OR 218 SES IST arn 


[20] HW 0x0 power down enable, 
E VCPI SEL y effective when VCP1 power 
own. 
0: disable; 
1: enable; 
PD CPO ID V 19] PO ID power down enable, Only 
P1 SEL LE NE | | effective when VCP1 power down. 
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1: enable 
PD_CP0_GSM_ Lo RW CPO GSM power down enable, Only 
0 VCP1 SEL effective when VCP1 power down. 
0: disable; 
1: enable; 
PD CPO CEVA | [17] RW 0 EVA power down enable, Only 
0 VCP1 SEL effective when VCP1 power down. 
0: disable; 
1: enable; 
PD | E [16] RW / 0x0 PO_ARM9_1 power down enable, 
.1 VCP1 SEL Only effective when VCP1 power 
down. 
0: disable; 
1: enable; 


seened gt NEED NN 


PD CPO ARM9 E RW 0x0 CPU ARM9 0 power down enable, 
.0 VCPO SEL Only effective when VCPO power 
down. 
9: disable; 
(m 


LU EENEENU — C S A atan 
PD CPO H 


E power down enable, 
Only effective when CPO power 
down. 
0: disable; 
1: enable; 
| 


PO TD power down enable, Only 
effective when CPO power down. 
0: disable; 
1: enable; 

PO GSM power down enable, Only 
effective when CPO power down. 
0: disable; 
1: enable; 


RW PO CEVA power down enable, Only 
effective when CPO power down. 
Œ disable; 


PD_ E E |1 power down enable, 
.1 CPO SEL Only effective when CPO power 
down. 
0: disable; 
1: enable; 
PD CPO ARMS PO_ARM9_0 power down enable, 
.0 CPO SEL Only effective when CPO power 
down. 
0: disable; 
1: enable; 


6.31.1.81 CP1 PD SHUTDOWN CFG 


CP1 PD SHUTDOWN CFG (0x0000001F) doro ee ee 
CP1 PD SHUTDOWN C 
CP1 PD SHUTDOWN CFG SET FG SET 


0x0000219C CP1 PD SHUTDOWN CFG CLR dc c rod 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved PD PD PD PD PD 
C C C C C 
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R — pw Es pw po [99] 

Set/Clr | 70 000 0o 0 sic | sic | sic | sic | sic | 
| Reset | o [| o | ofo}ofotofotofofofofotfofot}o | 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | oe; 5 | 4 ^ 3 | 2 | 1 | O | 


- 8 


Set/CIr 


Clear Value 
31:21] | RO [| X  [Ox0 | Reserved —  »— — — — — | 
ower down 
RES Only effective when VCP1 
power down: 
0: disable; 


effective when VCP1 power down. 
0: disable; 
1: enable; 

P1 LTE P2 power down enable, 
Only effective when VCP1 power 
down. 

0: disable; 
1: enable; 

P1 LTE P1 power down enable, 
Only effective when VCP1 power 
down. 

0: disable; 
1: enable; 


effective when VCP1 power down. 
0: disable; 
1: enable; 


1. WRAP power down 
enable, Only effective when CP1 
power down. 

0: disable; 

: enable; 
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_CP1 L EVA power down enable, Only 
CP1_SEL effective when CP1 power down. 
0:disable; 
1:enable; 
E LIE. P1 LTE P2 power down enable, 
2 CP1 SEL Only effective when CP1 power 
down. 
0: disable; 
1: enable; 
E LIE. _LTE | power down enable, 
1 CP1 SEL Only effective when CP1 power 
down. 
0: disable; 
1: enable; 
A5 power down enable, Only 
effective when CP1 power down. 
0: disable; 
1: enable; 


6.31.1.82 WAKEUP LOCK EN 


0x000001A0 WAKEUP_LOCK_EN (0x00000000 WAKEUP LOCK EN 
0x000011A0 WAKEUP LOCK EN SET WAKEUP LOCK EN SET 
| | 0x000021A0 | WAKEUP LOCK EN CLR WAKEUP LOCK EN CLR 


Lī [sī [x a 8 [7 p pe ppm pm s e D [86] 


I T 


Lr èë ë oo ë ë ë A 


Setci po sic | sic | sc | se | se | sic | se | sic | se | sic | sic | 
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WAKEUP LOCK EN 


Clear Value 


reserved 1]|[31:227] | RO | [0x0 =| Reserved | | | | | | A | 
"GPL CENE WAR [26] VI I VPT SYS WAKEUP TOOK — 1 WAKEUP LOCK; 
KEUP_LOCK_E 0: Enable wakeup; 
N LE Lock wakeup; 
PO SYS WAKEUP LOCK; 


VCPO SY [25] E 
REUS LOCK | E 0; Enable wakeup; 


1: Lock wakeup; 
P1 SYS WAK | [24] 
EUP_LOCK_EN : Enable wakeup; 


: Lock wakeup; 
PO WAK | [23] Y 
EUP | LOCK. EN : Enable wakeup; 


: Lock wakeup; 
AP SYS WAKE | [22] AP Y 
UP_LOCK_EN 0: Ēnable wakeup; 


1: Lock wakeup; 
PD PUB [21] 
VE LOCK 
FD CPTC0OVW [20] CP1 COMW 
RAP WAKEUP . : 
LOCK_EN 0: Enable wakeup; 
1: Lock wakeup; 
W 


PD CP1 CEVA | [19] E ll = 
eos 0: Enable wakeup; 
NE Lock wakeup; 


FD. CP1 UB D [18] PD CP1 LTE P2 WAKEUP LOCK; 
2 WAKE 0: Enable wakeup; 

CK EN 1: Lock wakeup; 

PD CP1 LTE P |[17] PD CP1 LTE 

1 WAKEUP LO 0: Enable wakeup; 

CK EN 1: Lock wakeup; 

PD CP1 [16] D 

WAKEUP | LOCK 0: Enable wakeup; 
_EN 1: Lock wakeup; 


PD CPO CEVA |[15] H 
1 WAKEUP LO 0: Enable wakeup; 
CK EN 1: Lock wakeup; 


PD CPO CEVA | [14] RW PD CPO E 
0 WAKEUP_LO 0: Enable wakeup; 
CK EN 1: Lock wakeup; 
PD CPO ID W | [13] RW 0x0 not used 

Ah 1 LOCK 


PD CPO GSM [12] RW S/C 0x0 not used 
1 WAKEUP_LO 
CK_EN 
PD CPO [11] HW / 0x0 not used 

0 WAKEUP_ LO 

CK_EN 


PD CPO HU3G | [10] RW 0x0 not used 
E WAKEUP LO 
CK EN 


PD CPO ARMS [19] RW 7 0x0 not used 

_1 WAKEUP L 

OCK EN 

PD CPO ARMS |[8 RW 7 0x0 PD CPO0 ARMS 0 WAKEUP LOCK; 
"OWAKEUPL | | | |P | 0 Enable wakeup: 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 877 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 


| OCK EN] J JT Lockwakeup; | 
PD MM TOS W | [ 7] RW 0x0 not used 

AKEUP LOCK 

EN 

PD GPU TOP [ 6] RW 0x0 not used 


WAKEUP_LOCK 
_EN 


PD AP SYS W |[5] not used 
AHE OLR 


PD CA7 TOP [|[4] 

WAKEUP_LOCK 0: Enable Vee es 

EN 1: Lock wakeup; 

PD CA7 C3 W | [3] PD CA7 C3 WAKEUP LOCK; 
AKEUP LOCK . 0: Enable wakeup; 

EN 1: Lock wakeup; 


PD CA7 C2 W |[2] | GA7_ 
AKEUP LOCK _ 0: Enable wakeup; 
EN 1: Lock wakeup; 


PD CA7 r S PD 

a LO : Enable wakeup; 
: Lock wakeup; 

FD A7 PD 

AKEUP_ LOC ; Enable wakeup; 

EN : Lock wakeup; 


6.31.1.83 PD CA7 C0 SHUTDOWN MARK, STATUS 


PER PD CA7 C0 SHUTDOWN MARK STATUS PD CA7 C0 SHUTDOW 
0x00000000) N MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


mem PD CA7 C0 SHUTDOWN 
oo _MARK 


Type JM 
| Reset [| o j| o }otTotofotvotototototototofot}o | 


PD_CA7_C0_SHUTDOWN_MARK_STATUS 


Value 


(reserved — |. (j[9t:4] [RO | 0x0 | Reserved 


"SE RTI SF1 A7 [3:0] RW 0x0 not used 
ākā E "MAR. 


6.31.1.84 PD_CA7_C1_SHUTDOWN_MARK_STATUS 


EE PD_CA7_C1_SHUTDOWN_MARK_ STATUS | PD CA7 C1 SHUTDOW 
0x00000000 N MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 
Kde S 
| Reset | o | o | o [| o oļojoļjojoļjoļjojolj os ooo 
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| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 


reserved PD CA7 C1 SHUTDOWN 
MARK 


| Type [BO 
| Reset | © | o | o | o 


PD_CA7_C1_SHUTDOWN_MARK_STATUS 


Value 


[reserved — — [91:4] | 


E EU E Ā7_ Ho 0] R00 not used 
on "MAR. 


6.31.1.85 PD_CA7_C2_SHUTDOWN_MARK_STATUS 


0x00003008 PD_CA7_C2_SHUTDOWN_MARK_STATUS PD_CA7_C2_SHUTDOW 
0x00000000) N_MARK_STATUS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


reserved PD_CA7_C2_SHUTDOWN 
_MARK 


| EN 


PD_CA7_C2_SHUTDOWN_MARK_STATUS 


Value 


(reserved | [91:4] [RO [0x0 | Reserved | 


a A7_C2_SH | [3:0] RW 0x0 not used 
OMNE MAR 


6.31.1.86 PD CA7 C3 SHUTDOWN MARK STATUS 


booe PD_CA7_C3_SHUTDOWN_MARK_STATUS | PD CA7 C3 SHUTDOW 
0x00000000 N MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved PD CA7 C3 SHUTDOWN 
—— 


| Type | 


PD_CA7_C3_SHUTDOWN_MARK_STATUS 
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Value 


[reserved [| [31:4] |RO_ |0xO | Reserved | 


PD EK C3 SH |[3:0] HW 0x0 not used 
vāji MAR 


6.31.1.87 PD_CA7_TOP_SHUTDOWN_MARK_STATUS 
0x00003010 PD_CA7_TOP_SHUTDOWN_MARK_STATUS PD_CA7_TOP_SHUTDO 
(0x00000000) WN_MARK_STATUS 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

| Type uuu: 20 
L beset NI NOJNON ODO [ON DOS [INN PIE | om EE om or) 
BS |15. da Bd2 tl dd 9.8266 |Lās|C37| 2 | 4 T eg 


reserved PD_CA7_TOP_SHUTDO 
WN_MARK 
Type 


a ASM 
| Reset | o j o jo joy opjoyjogyjogyjogfsoysopjso,yso,)yso,)yo)joj| 


PD CA7 TOP SHUTDOWN MARK STATUS 


Value 


[reserved ![31t:4|] [RO [0x0 | Reserved — | 


ED ATS A/ TOP [3:0] RW 0x0 not used 
ONS MA 


6.31.1.88 PD AP SYS SHUTDOWN MARK STATUS 


Peene PD AP SYS SHUTDOWN MARK STATUS | PD AP SYS SHUTDOW 
(0x00000000) N MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved PD AP SYS SHUTDOW 
N MARK 


|] . | — ENENENEUN 


PD AP SYS SHUTDOWN MARK STATUS 


Value 


[reserved — |[3t:4] | HO [0x0 | Reserved — — | 


SORE eve-s— AP SY [3:0] RW 0x0 not used 
EI HOMINIS MA 
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6.31.1.89 PD GPU TOP SHUTDOWN MARK STATUS 


0x00003018 PD GPU TOP SHUTDOWN MARK, STATUS PD GPU TOP SHUTDO 
(0x00000000) WN MARK STATUS 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


reserved PD GPU TOP SHUTDO 
WN MARK 


EM Ih " 
Reset [o  —— | — — | |  ^Z o o © | O. Šo CO || 


PD GPU TOP SHUTDOWN MARK STATUS 


Value 


[reserved — . [91:4] |HO [0x0 | Reserved — | 


PD a VIA [3:0] RW 0x0 not used 
oo 


6.31.1.90 PD_MM_TOP_SHUTDOWN_MARK_STATUS 


0x0000301C PD_MM_TOP_SHUTDOWN_MARK_STATUS PD_MM_TOP_SHUTDOW 
(0x00000000) N_MARK_ STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
Type T BO 
Reset | o | 0000000000000 
| Bit | 15 1413 iz | 1| 10| 9 | 8 | 7 6 5 4 3 2 |10 


reserved PD MM TOP SHUTDOW 
N MARK 


PD MM TOP SHUTDOWN MARK STATUS 


Value 


[reserved — — |[91t:4] | HO [0x0 | Reserved —  . | 


SRR TOPS MM_TOP [3:0] RW 0x0 not used 
Stājas MA 


6.31.1.91 PD_CP0_ARM9_0_ SHUTDOWN MARK, STATUS 


0x00003020 PD CPO ARM9 0 SHUTDOWN MARK STATU | PD CPO ARM9 0 SHUT 
S (0x00000000 DOWN MARK STATUS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — — — — reeved | 


reserved 
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| Typo |S S S 
| Reset | o ^ o | ofo}ofotofotofotofofotfofot}o | 
| Bit | 15 j| 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 j 5 | 4 ^ 3 | 2 | 1 J| O | 


ave PD_CP0_ARM9_0_SHUT 
cans DOWN_MARK 
Type 


L OC eT 
| Reset | o j o jo joy opjoyjogyjogyjogpfsoyjysogjso,yso,9]yso,o)j»oj 


PD CPO ARM9 0 SHUTDOWN MARK STATUS 


Value 


[reserved ||31:4|] [RO [0x0 | Reserved 


PD — ARM9 |[3:0] RW 0x0 not used 
0 SHUTDOWN 
- MARK 


6.31.1.92 PD CPO ARM9 1 SHUTDOWN MARK. STATUS 


ey PD_CP0_ARM9_1_SHUTDOWN_MARK_STATU | PD CPO ARM9 1 SHUT 
S (0x00000000) DOWN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


feservod PD CPO ARM9 1 SHUT 
DOWN MARK 


201 5 5 [ | 5 5 | —  . | .— [| — EN 


PD CPO ARM9 1 SHUTDOWN MARK STATUS 


Value 


[reserved | [31:4] |HO | 0x0 | Reserved —  — | 


PD a ARM9 | [3: 0] RW 0x0 not used 
1 SHUTDOWN 
- MARK 


6.31.1.93 PD CPO CEVA 0 SHUTDOWN MARK STATUS 


0x00003028 | PD_CP0_CEVA_0 SHUTDOWN MARK STATUS | PD CP CEVA 0 SHUT 
(0x00000000) DOWN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved PD CPO CEVA 0 SHUT 
DOWN MARK 


WO > © S "  J 
[Reset | o (0 jo joy opjoyjogyjogjognfsoyjyogjso,yso,9]yso,)jo)yjoj| 
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PD CPO CEVA 0 SHUTDOWN MARK STATUS 


Value 


[reserved | [S1:4] | HO | 0x0 | Reserved —  —— | 


PD See EV CEVA | [3:0] RW 0x0 not used 
0 SHUTDOWN_ 
MARK 


6.31.1.94 PD CPO CEVA 1 SHUTDOWN MARK STATUS 


-xODODaDRC PD CPO CEVA 1 SHUTDOWN MARK STATUS | PD CPO CEVA 1 SHUT 
(0x00000000) DOWN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved PD CPO CEVA 1 SHUT 
DOWN MARK 


01 o H 5 | NM 


PD CPO CEVA 1 SHUTDOWN MARK STATUS 


Value 


|[31:4] |RO_ |0x0 | Reserved  —h— .— —— | 


PD CPO CEVA [[3:0] RW 0x0 not used 
1 SHUTDOWN | 
MARK 


6.31.1.95 PD_CP0_GSM_0 SHUTDOWN MARK STATUS 


zinaja PD_CP0_GSM_0_SHUTDOWN_MARK_STATUS | PD CP0_GSM_0 SHUTD 
(0x00000000) OWN_MARK_STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved PD CPO GSM 0 SHUTD 
OWN MARK 


L JM 
[Reset | o Po [oj oyjopjoyjogpjogyjognpogyogpjso,yso,9yso,yo)joj| 


PD CPO GSM 0 SHUTDOWN MARK STATUS 


Value 


[reserved | [S1:4] | HO  |0xO [| Reserved — 1 .— | 


PI OS PO [3:0] RW 0x0 not used 
o ShutDown | | | | o 
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MARK UM I O H 


6.31.1.96 PD CPO GSM 1 SHUTDOWN MARK STATUS 


0x00003034 PD CPO GSM 1 SHUTDOWN MARK, STATUS | PD CPO GSM 1 SHUTD 
(0x00000000) OWN MARK STATUS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 [19 | 18 | 17 | 16 | 


reserved 


M PD CPO0 GSM 1 SHUTD 
adis OWN. MARK 


EM rr m. 
[Reset | o j| o jo joy opjoyjogpjogyjogpsoyjsopjso,yso,9yoJjo,y»o,| 


PD CPO GSM 1 SHUTDOWN MARK STATUS 


Value 


[reserved — .  |[|31:4|] [RO  |Ox0 | Reserved 


PD LSD OPO GoM GSM [ 3: 0] RW 0x0 not used 
1 SHUTDOWN_ 
MARK 


6.31.1.97 PD_CP0_TD_SHUTDOWN_MARK_STATUS 


0x00003038 PD CPO TD SHUTDOWN MARK STATUS PD CPO TD SHUTDOW 
(0x00000000) N MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Type | 
Reset INPOSDO Is es no g en nn kd a om om) 
| Bit | ls 4 | ls iz |11]| 10 0 6 7 6 sj 4 3 (2 | 1 0] 


reserved PD CPO TD SHUTDOW 
N MARK 


PD CPO TD SHUTDOWN MARK STATUS 


Value 


reserved — [91:4] | HO | 0x0 | Reserved —  .— | 


PD PD OP TD E ID SH | [3:0] RW 0x0 not used 
LION MĀR 


6.31.1.98 PD_CP0_HU3GE_SHUTDOWN_MARK_STATUS 


0x0000303¢ | FP_CP0_HU3GE_SHUTDOWN_MARK_STATUS | PD CPO HU3GE SHUTD 
0x00000000 OWN MARK STATUS 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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reserved 


| Name | 
| Typo | S 
Kā nn nn gs pa es kā na pe kde ka o 


| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 ^ 3 | 2 | 1 J| O | 


reserved PD CPO HU3GE SHUTD 
OWN MARK 
Type 


EN q  " m 
| Reset [| o j| o jo joy opjoyjogyjogyjopsoyjogpjso,yso,)]yso,)yo)yjoj| 


PD CPO HUSGE SHUTDOWN MARK STATUS 


Value 


[reserved — | [S1:4] | HO — 0x0 |Reseved | .— | 


PD LIELU HU3G [[3:0] RW 0x0 not used 
E_SHUTDOWN_ 
MARK 


6.31.1.99 PD_CP1_CA5_SHUTDOWN_MARK_STATUS 


ainu PD_CP1_CA5_SHUTDOWN_MARK STATUS | PD CP1 CAS SHUTDO 
(0x00000000) WN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved PD CP1 CA5 SHUTDOW 
N MARK 


Lalo 5 [ | 5 5 | EN 


PD CP1 CA5 SHUTDOWN MARK STATUS 


Value 


—— aa |[31:4] |RO JOxo0. [Reserved  —h  — | 


EE RE [ 3: 0] HW 0x0 not used 
HUTDOWN EA 


6.31.1.100 PD CP1 CEVA SHUTDOWN MARK STATUS 


mm. a4 PD CP1 CEVA SHUTDOWN MARK STATUS [| PD CP1 CEVA SHUTDO 
(0x00000000) WN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


c PD CP1 CEVA SHUTDO 
dba WN. MARK 


DC o 0 005. O Ag eee oe 
[Reset | o j o jo joy opjoyjogpjogyjogpsogyopjso,yso,9]yso,yo)joj| 
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PD_CP1_CEVA_SHUTDOWN_MARK_STATUS 


Value 


[reserved  ![31t:4|] |RO_ [0x0 | Reserved | 


PD eet EVA CEVA | [3:0] RW 0x0 not used 
SHUTDOWN M 
ARK 


6.31.1.101 PD CP1 LTE P1 SHUTDOWN MARK STATUS 


ppan PD_CP1_LTE_P1_SHUTDOWN_MARK_STATUS | PD CP1 LTE P1 SHUTD 
(0x00000000) OWN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved PD CP1 LTE P1 SHUTD 
OWN MARK 


————— I———————  — 00 
| Reset | o j| o jo oj opjoyjopjogyjopjsoyjsopjso,yso,)yso,yo)yoj 


PD CP1 LTE P1 SHUTDOWN MARK STATUS 


Value 


[reserved — | [31:47 |RHO [0x0 | Reserved —  .— | 


"65 Ce OTE P1 LIE P | [3:0] RW 0x0 not used 
nu ON 


6.31.1.102 PD_CP1_LTE_P2_SHUTDOWN_MARK_STATUS 


DOC PD CBT LTE P2 SHUTDOWN MARK STATUS | PD CP1 LTE P2 SHUTD 
(0x00000000) OWN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


PD CP1 LTE P2 SHUTDOWN MARK STATUS 


Value 


[reserved — ||3:4] | HO {0x0 | Reserved | 
PD CP LTE P1 LTE P [[3:0] JHW [0x0  [notued | 
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km H 
MARK 


6.31.1.103 PD_CP1_COMWRAP_SHUTDOWN_MARK_STATUS 


PD_CP1_COMWRAP_SH 
PD_CP1_COMWRAP_SHUTDOWN_MARK_STA BIN 75 
0x00003050 TUS (0x00000000) UTDOWN | pd _ STATU 


a a se ea 


reserved 


reserved PD_CP1_COMWRAP_SH 
UTDOWN MARK 


Typ — — | — | o.  —— EEG 
[Reset | o j o jo joy opjoyjogpjogyjogpsoyogpjso,yso9mysoJjo,y»o)| 


PD CP1 COMWRAP SHUTDOWN MARK STATUS 


Value 


[reserved — (.  |[9t:4] |HO | 0x0 | Reserved — | 


ED PTO P1 COMW | [3:0] RW 0x0 not used 
RAP SHUTDO 
WN MARK 


6.31.1.104 PD PUB SYS SHUTDOWN MARK STATUS 


DXDODEGEÀ PD PUB SYS SHUTDOWN MARK STATUS | PD PUB SYS SHUTDO 
0x00000000 WN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved PD PUB SYS SHUTDO 
WN MARK 


ss DJ 
| Reset | o (0 jo oyjopjoyjogpjogyjognfsogyogpjso,yso,9]yso,o)joj| 


PD PUB SYS SHUTDOWN MARK STATUS 


Value 


(reserved — [31:4] |HO . | 0x0 [| Reserved — | 


ERER ee PUB SY [3:0] RW 0x0 not used 
SE DONNE 
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6.32 


6.32.1 


6.32.2 


6.32.2.1 


V.0.2 


EIC 


Base Addr Range Addr Map Description 


0x4021_0000 ~ 0x4021_FFFF EIC (64KB) 
0x4003_8100~0x4003_817F Analog EIC 


Overview 
The EIC module includes four sub-modules: EIC_DBNC, EIC_LATCH, EIC ASYNC 
and EIC_SYNC. 
The EIC_DBNC sub-module provides up to 8 source input signal connection. A 
de-bounce mechanism is used to capture input signal’s stable status(ms grade) and a 
single-trig mechanism is introduced into this sub-module to enhance the input event 
detect reliability. In addition, this sub-module’s clock can be shut off automatically to 
reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the step of 1 
ms. The input signals shorter than 1 ms will be omitted at this sub-module. 
THE EIC. LATCH sub-module is used to latch some special input signal and send 
interrupts to MCU core by channel 0, and it can provides up to 8 EIC. LATCH source 
input signal connection. 
The EIC. ASYNC uses clk 32k clock to capture short signals(us grade) to generate 
interrupt to MCU by level or edge trigger. It can wake up system for clk 32k always 
alive. 
The EIC. SYNC is similar with GPIO’s input function. 
Features 
EIC DBNC 

high level detect and interrupt generate(not bypass mode) 
€ (ow level detect and interrupt generate(not bypass mode) 
6 interrupt mask(not bypass mode) 
© interrupt clear(not bypass mode) 
€ level interrupt generate at system power down with once active trig(not bypass 

mode) 
€ keep interrupt stable when no interrupt clear(not bypass mode) 
6 input data sample or mask(not bypass mode) 
€  de-bounce number configurable(not bypass mode) 
€ only once trig active(not bypass mode) 
€ trig level condition configurable(not bypass mode) 
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high level detect and interrupt generate(bypass mode) 

low level detect and interrupt generate(bypass mode) 
interrupt mask(bypass mode) 

interrupt clear(bypass mode) 

input data sample or mask(bypass mode) 

level interrupt generate at system power down(bypass mode) 
force to open the clock of de-bounce 


6.32.2.2 EIC LATCH 


Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 
Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 
sources 

Using Latch circuit to realize interrupt generation, INTMSK connected to the set 
port of Latch, and INTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 


6.32.2.3 — EIC. ASYNC 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 

high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
edge interrupt generate with 32khz clock at system power down 
level detect conditions changeable 

edge detect conditions changeable 


6.32.2.4 — EIC SYNC 


V.0.2 


Input signal synced with clk apb 
positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
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both edges detect and interrupt generate 

high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 


level detect conditions changeable 


edge detect conditions changeable 


6.32.3 Function Description 


e—a 
APB APB EIC_SYNC 
BUS INTERFACE | 
Regs | EIC_ASYNC 
EIC_LATCH 
EIC_DBNC | 
INT 
— 
Detect Debounce 
ARM 
Core 


Figure 6-80 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the 
module has received active input signals, interrupts will be created to notify ARM core. 


6.32.4 Control Registers 


6.32.4.1 Memory map 
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Table 6-17 EIC DBNC Control Register Address Map 


mL e ooo 
Address 
PQ NN 


EIC. DBNC[0-3]: from pad, refer to pin mux 
EIC_DBNC[4-7]: reserved 


Analog EIC: 

EIC[0]: CHGR INT 

EIC[1]: PBINT2 

EIC[2]: PBINT 

EIC[3]: AUDIO HEAD BUTTON 
EIC[4]: AUDIO HEAD INSERT 
EIC[5]: AUDIO HEAD INSERT2 
EIC[6]: VCHG_OVI 

EIC[7]: VBAT. OVI 

EIC[15:8]: reserved 


ARM base address: EIC BASE ADDRESS -«0x0000 0080 
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Table 6-18 EIC LATCH Control Register Address Map 


Offset Description 
Address : 


0x0000 EIC LATCH INTEN EIC. LATCH interrupt enable 
0x0004 EIC LATCH INTRAW | EIC_ LATCH raw interrupt 


| 1. 1. — [IA 


EIC. LATCH[0]: pad in uartO xd: 
EIC. LATCH[1]: pad in uartl xd: 
EIC. LATCH[2]: pad in uart2 xd: 
EIC. LATCH[S]: pad in uart3 xd: 
EIC. LATCH[4]: pad in uart3 cien: 
EIC. LATCH[5]: pad in uart4 xd: 
EIC. LATCH[6]: pad in uart4 ctsn; 
EIC. LATCH[7]: usbd se0 wakeup; 


ARM base address: EIC BASE ADDRESS +0x0000_00A0 


Table 6-19 EIC ASYNC Control Register Address Map 


Ee [ee oo 
Address 


EIC ASYNC i level 
0x0010 | EIC_ASYNC_INTMODE dra C interrupt edge or level mode 


EIC. ASYNC[O0]: pad in uartO xd: 
EIC. ASYNC[1]: pad in uart1 xd: 
EIC. ASYNC[2]: pad in uart2 xd: 
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EIC. ASYNC[3]: pad_in_uart3_rxd; 
EIC. ASYNC[4]: pad in uart3 ctsn; 
EIC. ASYNC[S]: pad in uart4 rxd; 
EIC. ASYNC[6]: pad in uad ctsn; 
EIC. ASYNC[7]: usbd se0 wakeup; 


ARM base address: EIC BASE ADDRESS +0x0000_00C0 


Table 6-20 EIC SYNC Control Register Address Map 


Giaa Description 
Address á 
0x0000 EIC_SYNC_INTEN EIC_SYNC interrupt enable 


0x0004 EIC_SYNC_INTRAW EIC_SYNC raw interrupt 
0x0008 EIC_SYNC_INTMSK EIC_SYNC interrupt mask 


0x000C EIC_SYNC_INTCLR EIC_SYNC interrupt clear 


0x0010 EIC_SYNC_INTMODE Pk N interrupt edge or level mode 


0x0014 EIC_SYNC_INTBOTH | EIC_SYNC interrupt both edge setting 
0x0018 EIC_SYNC_INTPOL EIC_SYNC interrupt polarity 
0x001C | EIC_SYNC_INTDATA | EIC_SYNC input data 


EIC_SYNC[0]: pad_in_uartO_rxd; 
EIC_SYNC[1]: pad_in_uart1_rxd; 


EIC_SYNC[2]: pad_in_uart2_rxd; 
EIC_SYNC[3]: pad in uart3 xd: 
EIC. SYNC[4]: pad in uart3 cien: 
EIC. SYNO[5]: pad in uart4 xd: 
EIC. SYNC[6]: pad in uart4 ctsn; 
EIC. SYNC[7]: usbd seO0 wakeup; 


6.32.4.2 Register Descriptions 


6.32.4.2.1 EIC DBNC DATA 
Description: EIC. DBNC bits data register, read only 
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Per [sro [2 [0 [o 5 [3 [5 [e [e [o | e] wl vl w 
LINE CNN 


Reserved 


[EE DIS] 
K C C] 
EZKSESEAE CRT RETE E RICE 


Reserved EIC. DBNC DATA 


Type 


Field Name Type | Reset | Description 

i S 
[ [mrs [RO [am [Reseed | 
[DENC DATA |70) [RO [eho [EIC T | 


Note: EIC_DBNC_DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5 clk, so 
SW need delay 2ms to get the exact value of original data inputs when Rtcdiv5 clk is enabled. 


6.32.4.2.2 EIC DBNC DMSK 
Description: EIC. DBNC bits data mask register 


Ce [s T2 [2 [2 [5 [5 2 [5 2 [5 [o | | e v [ 6. 


Reserved 


Type 


L 
peset | see E 
| Bi (ss | 14 | 13 | 12 | v1 | 10 | 9 | 8 | 7 [| 6 | 5 [| 4 | 3 |2 j| 0 
| Name | Reserved EIC. DBNC DMSK 
[me m 0] — m | 
KS — — àà^Al JfNHEEBERNEBERENBERESN 


Field Name Type | Reset | Description 
Value 
[ fra [no [zo 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 894 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


DBNC DMSK | [7:0] RAW |8hO EIC DBNC DATA register can be read if 
EIC DBNC DMSK set “1” 


6.32.4.2.3 EIC DBNC IEV 
Description: EIC DBNC bits interrupt status register 


Ce [sro [9 [2 [2 [2 [25 [2 25 [ 2 [2 [ 5 | 9 wl TR 
LOIN KENN 


Reserved 
Type 


PE 
L3 (0: [9:15 | eT 1e]. Te L5 1.51.5. 
| Bt (ss 14 | t | iz m | voj 9 |j a | v j ej oj a|3|2,1|o0 
| Name | | Na | 


Reserved EIC_DBNC_IEV 
meļ — —— 59 Oo T 


[Reset — (— ss T te 


Field Name Type | Reset | Description 
Value 


|B 'RO |24h0 | Reserved S 


DBNC-IEV [7:0] RAN 8'hFF | EIC_DBNC bits interrupt status register: 
“41” high levels trigger interrupts, 
"0" low levels trigger interrupts. 


6.32.4.2.4 EIC DBNC IE 
Description: EIC DBNC bits interrupt enable register 


Lec [sro [2s [2 [2 [25 [25 [2 [25 [2 [2 [s | ole]  [ 56. 


Reserved 
Type 


RC KL EL E REGERE IECUR RES aaa ae R HE9 
| Name pane 


Reserved EIC_DBNC_IE 


wef —— H 
ee |o | o [oe e E HHHH ISI III 


Field Name — |Bit | Type |Reset |Description —— — | 
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[I V V Dae) 
| |[318| [RO |2410 | Reserved —— | 


DBNC IE [7:0] RAV |8'hO EIC. DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.32.4.2.5 EIC DBNC RIS 


Description: EIC DBNC bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC DBNC. MIS) 


Le [sr Topo [2 [2 [5 [2 [2 [5 2 [5 [8 | el wl v [56] 


Reserved 


Type 


I 0. 
K C C C] 
op oo o totu 


Reserved EIC. DBNC RIS 


Type 


Field Name Type | Reset | Description 
Value 


[ [ēra [RO [mmo [Rese 
DBNC RIS [7:0] 8'hO EIC bits raw interrupt status register: 

“1” interrupt condition met 

“0” condition not met 


6.32.4.2.6 EIC DBNC MIS 
Description: EIC DBNC bits masked interrupt status register 
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Fe [sro [2 [2 [o 5 [3 EEE | e [e | [ 
[ene [DR 


Reserved 


Pe aE ee eee 


Reserved EIC_DBNC_MIS 
Type 


Note: EIC_DBNC_MIS = EIC_DBNC_IE & EIC_DBNC_RIS 


Field Name Type | Reset | Description 
Value 


|B 'RO | l Reserved | 


DBNC_MIS [7:0] 8'h0 EIC_DBNC bits masked interrupt status register: 
“1” Interrupt active 
“O” interrupt not active 


6.32.4.2.7 EIC_DBNC_IC 


Description: EIC_DBNC_ bits interrupt clear register 


BINEREXEREREAESERERERESEREREIEEERES 


Reserved 


Reserved EIC. DBNC IC 


Field Name Type |Reset | Description 
Value 


ēra 240 
DBNC C [7:0] WO 8'hO EIC. DBNC bits interrupt clear register: 
“1” clears detected interrupt. 
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KPĪSPREADTRUM aan Device specication 
po RTE —— 


6.32.4.2.8 EIC_DBNC_TRIG 
Description: EIC_DBNC bits trig control register 


EIC_DBNC_TRIG 


Field Name Type | Reset | Description 
Value 


[— — — era [wo [mmo [es 


DBNC TRIG [7:0] WO 8'h0 EIC. DBNC bits trig control register: 
“41”: generate the trig start pulse 
"0": no effect 
It must set EIC DBNC TRIG for using de-bounce 
function and getting active interrupt. 


6.32.4.2.9 EICO DBNC CTRL 
Description: |EICO DBNC control register 
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0x0040 (reset 0x0000_4032) EICO_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


Tei [RO |weo [Reed 1 


FORCE_CLK_DBNCO | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC ENO [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
RENNES RN 1 enable,0 disable(bypass) 

DBNC CNTO [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
mes N 


6.32.4.2.10 EIC1_DBNC_CTRL 


Description: EIC1_DBNC control register 
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0x0042 (reset 0x0000_4032) EIC1_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


E — — eao |weo [Reed —  — — — — — —] 


FORCE CLK DBNC!1 | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC ENT [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
VIII NIS RN 1 enable,0 disable(bypass) 

DBNC CNTT [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
N 


6.32.4.2.11 EIC2_DBNC_CTRL 


Description: EIC2_DBNC control register 
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0x0048 (reset 0x0000_4032) EIC2_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


E — — eao |weo [Reened —  — — — — — —] 


FORCE CLK DBNC2 | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC EN2 [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
RENNES RN 1 enable,0 disable(bypass) 

DBNC CNT2 [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
-Na 


6.32.4.2.12 EIC3 DBNC CTRL 


Description: | EIC3 control register 
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0x004C (reset 0x0000_4032) EIC3_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


To eao |weo [Reed 1 


FORCE_CLK_DBNC3 | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN3 [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
D a a 1 enable,0 disable(bypass) 

DBNC_CNT3 [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
= N 


6.32.4.2.13 EIC4_DBNC_CTRL 


Description: EIC4_DBNC control register 
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0x0050 (reset 0x0000_4032) ElC4 DBNC CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


E — — eao |weo [Reed 1 


FORCE CLK DBNCA | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN4 [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
RENNES RN 1 enable,0 disable(bypass) 

DBNC CNT4 [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
= N 


6.32.4.2.14 EIC5_DBNC_CTRL 


Description: EIC5_DBNC control register 
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0x0054 (reset 0x0000_4032) EIC5_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


E — — eao |weo [Reed 1 


FORCE CLK DBNC5 | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC EN5 [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
RENNES 1 enable,0 disable(bypass) 

DBNC CNT5 [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
mee N 


6.32.4.2.15 EIC6_DBNC_CTRL 
Description: EIC6_DBNC control register 
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0x0058 (reset 0x0000_4032) EIC6_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


«die [RO |weo [Reed 1 


FORCE_CLK_DBNCE6 | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC EN6 [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
RENNES RN 1 enable,0 disable(bypass) 

DBNC CNT6 [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
= N 


6.32.4.2.16 EIC7_DBNC_CTRL 


Description: EIC7 control register 
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0x005C (reset 0x0000_4032) EIC7_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
NC 
Name | CL S Reserved DBNC_CNT 
K pe 
N 
DB 
NC 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


E — — eao |weo [Reed 1 


FORCE CLK DBNC7 | [15] RAN | 1'hO 1: clock of dbnc forced open; 
0: no effect 


DBNC EN7 [14] RAN | 1'h1 de-bounce mechanism enable or disable: 
ia a a Epi 1 enable,0 disable(bypass) 

DBNC_CNT7 [11:0]. | RAW | 12'h032 | de- pounce counter period value setting, 
= Na 


6.32.4.2.17 EIC_LATCH_INTEN 


Description: EIC_LATCH interrupt enable register 
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Pee [sro [9 [2 [2 [o 25 [2 2 [ e [2 [ 5 | | e | r [ w 
Due 0 RAO T 


Reserved 


[EE DIS] 
L3 C] 
ESENE NEEDS 
| Name | | 


Reserved EIC_LATCH_INTEN 


Field Name Type | Reset | Description 
Value 


| ļai8i |RO j|24m0 | Reseved | 


LATCH_INTEN | [7:0] RW 8'h0 EIC_LATCH interrupt enable register: 
“4”: enable bit interrupt 
"0": disable bit interrupt 


6.32.4.2.18 EIC LATCH INTRAW 


Description: EIC. LATCH raw interrupt register 


Lec [sro 2s [2 [2 [25 [25 [2 [25 [2 [2 [5 79 [ e [7 [ 56. 


Reserved 


Type 


(sa g 
L3 C] 
EKO ES EIB MERI ES EC IRR 


Reserved EIC_LATCH_INTRAW 


‘we [78 7] = 


Field Name Type | Reset | Description 
Value 


[ foa (Ro [mmo Reed — 
EIC LATCH INTRAW | [7:0] RW |8'hO EIC. LATCH raw interrupt status register: 

“1” interrupt condition met 

"0" condition not met 
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6.32.4.2.19 EIC_LATCH_INTMSK 
Description: EIC LATCH interrupt mask register 


EIC LATCH INTMSK 


Field Name Type | Reset | Description 
Value 
[ (era [Ro [zmo |Reewd — — | 
LATCH INTMSK | [7:0] 8'hO EIC. LATCH interrupt mask register 
*1" Interrupt active 
“0” interrupt not active 


Note: EIC LATCH INTMSK = EIC. LATCH INTEN & EIC. LATCH INTRAW, and 
EIC LATCH INTMSK are connected to the set port of Latch 


6.32.4.2.20 EIC LATCH INTCLR 
Description: EIC. LATCH interrupt clear register 


Lec [sro [2s [2 [2 [25 [25 [2 [5 TSTS [s | [| e | v [ 6. 


Reserved 


Type 


Ee ea ese EJ EZERIEM 


Reserved EIC_LATCH_INTCLR 


we m o] o H 
Fee o opo Eoo Ed * T2 T2 T2 T2 T2 L2 K 


Field Name | Bit | Type |Reset [Description — | 
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o Nale S 
[Bts [RO |24h0 [Reserved — — — | 


LATCH INTCLR | [7:0] WO 8'hO EIC. LATCH interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


Note: EIC LATCH INTCLR are connected to the “clear” port of Latch, and it need 
disable the "set" port of Latch by changing EIC LATCH INTPOL to clear EIC. LATCH 
interrupt. 


6.32.4.2.21 EIC LATCH INTPOL 
Description: EIC. LATCH interrupt polarity register 


Lm [sco [2 [2s [2r [25 [25 [2 [5 [2 5 [ s | [s | 7 [ 56] 


Reserved 


Type 


RINESEEEIESEREIERERNESERERERENENENKE 


Field Name Type | Reset | Description 
Value 


[ [Bis (Ro [udo |Reewd — | 
LATCH INTPOL | [7:0] RW 8'hO EIC. LATCH polarity register: 

"0": high levels trigger interrupts, 

"1": low levels trigger interrupts. 


6.32.4.2.22 EIC LATCH INTMODE 
Description: EIC LATCH interrupt mode register 
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Pen [sro [9 [2 [2 [o 25 [2 25 [e RR 
C CK 


Reserved 


IBEIEREIEIEREIEREREASERERESERERERKE 


Type 


Field Name Type | Reset | Description 
Value 


| [18] |RO |2410 [Reseed © Coo | 


LATCH INTMODE | [7:0] RW |8h0 EIC. LATCH interrupt mode register: 
“4”: interrupt active without chip sleep 
"0": interrupt active with chip sleep 


6.32.4.2.23 EIC ASYNC INTIE 


Description: EIC_ASYNC bits interrupt enable register 


Lec [sro 2o [2 [2 [25 [25 [2 [25 [ 2 [2 [s | | e [  [ 6. 


Reserved 


Type 


E 
Reset («CC |] 
BEE Eva eae 


Reserved EIC_ASYNC_INTIE 
Type 


Field Name Type | Reset | Description 
Value 


[— — — era [Ro (zero |Reewd | 


ASYNC IE [7:0] RAN 8'h0 EIC_ASYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
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C [6 corresponding bitineruptismtenabled — | 


6.32.4.2.24 EIC_ASYNC_INTRAW 
Description: EIC_ASYNC raw interrupt register 


EIC_ASYNC_INTRAW 


Field Name Type | Reset | Description 
Value 


[ fea [Ro [ano Reewd —— | 
ASYNC_INTRAW | [7:0] RW 8'h0 EIC_ASYNC raw interrupt status register: 

“4” interrupt condition met 

“0” condition not met 


6.32.4.2.25 EIC_ASYNC_INTMSK 
Description: EIC ASYNC interrupt mask register 


Per [sro 2s [2 [2 [25 [25 [2 [25 [2 [2 [s | wel v [ 6. 


Reserved 


Type 


I 7 
K CC C] 
Bt E EE E EID R EI ee Eee 


Reserved EIC_ASYNC_INTMSK 


EG... na 
L3 —  — à—Qàwà3à3— A RENEBEBEBERERERBESN 
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Field Name Type | Reset | Description 
Value 


[Ba |RO_|24'hO |Reeved | 


ASYNC INTMSK [7:0] 8'h0 EIC_ASYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.32.4.2.26 EIC ASYNC INTCLR 
Description: EIC ASYNC interrupt clear register 


Lee [sro 2s [2 [2 [25 [25 [2 [25 [ 2 [2 [s | 9 [e | v [ 6. 


Reserved 
Type 


I. 
K C C] 
(op eee 


Reserved EIC_ASYNC_INTCLR 


re | 8 vo 


Field Name Type | Reset | Description 
Value 


Tea (Ro faano [Reewd SSCS 
ASYNC_INTCLR | [7:0] WO 8'hO EIC. ASYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


6.32.4.2.27 EIC. ASYNC INTMODE 
Description: EIC ASYNC bits interrupt mode register 
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Ten [sro [9 [2 [2 [2 [25 [2 2 [ 2 [5 [ o | o e [7 [ wo 
C CK 


Reserved 
Type 


[EEE 
L3 C] 
| Bt [15 | 14 | t | rz ] t | vo j 9 | 8 | v eļs ja | 3s zaļo 
| Name | —— 


Reserved EIC_ASYNC_INTCLR 


Type 


Field Name Type | Reset Description 
Value 


LRR |RO_|24'hO [Reserved | 


ASYNC_INTMODE | [7:0] R/W | 8 hFFFF | “1” detect signals level 
“0” detect signals edge 


6.32.4.2.28 EIC ASYNC INTBOTH 


Description: EIC ASYNC bits both edges interrupt register 


Cm [sro] [2 [2 [os 2 [2 [2 [ e [i [s] 9 | e [7 [ wo 


Reserved 
Type 


SE 
EX S I I I E T 
| Bt [15 n | i j 2 | v |j oj o j e R RET s |2,1|o0 
| Name | EMEN C o 


Reserved EIC. ASYNC INTBOTH 


Type 


Field Name Type | Reset | Description 
Value 


— — — — — [Bs [Ro [tmo [Reseed — — — — — — — —] 


ASYNC INTBOTH [7:0] R/W | 16'h0 | “1” both edges trigger an interrupt, 
"0" interrupt generation event is controlled by 
EIC ASYNC INTMODE 
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6.32.4.2.29 EIC_ASYNC_INTPOL 
Description: EIC_ASYNC interrupt polarity register 


EIC_ASYNC_INTPOL 


Field Name Type | Reset | Description 
Value 


[ fera [Ro [zo |Reewd | 
ASYNC_INTPOL | [7:0] RW 8’hO EIC_ASYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


6.32.4.2.30 EIC_ASYNC_DATA 
Description: _ElC_ASYNC bits data register, read only 


Pex [sro 2o [2 [2 [5 [2 [2 TSTS [8 | KA KTM 


Reserved 


ECHEJESERESERERERERERERERERERERENEKEN 


Field Name Type | Reset | Description 
Value 
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KPĪSPREADTRUM nnm 
[B8 |RO |24h0 [Reseed — | 


ASYNC DATA | [7:0] |RO |8h0 | EIC_ASYNC bits data input 


6.32.4.2.31 EIC SYNC INTIE 
Description: EIC SYNC bits interrupt enable register 


Le [sro [2 [2 [ [25 [2 [ 22 [5 [2 5 [8 | e e TR 
Pme 7 RAI] 


Reserved 
Type 


[er [se [ee [m [es [er [es (es (or 


UNS  ] I |]|1 pw 


Field Name Type | Reset | Description 
Value 


[ (ēras [Ro [zmo [|Reewd — 
SYNC E [7:0] R/W 8'hO EIC. SYNC bits interrupt enable register: 

“1” corresponding bit interrupt is enabled. 

“0” corresponding bit interrupt isn't enabled 


6.32.4.2.32 EIC SYNC INTRAW 
Description: EIC SYNC raw interrupt register 


Fer [sro [29 [29 [2 [25 [25 [2 [2 [ 2 [2 [ s |  [ wl 7 [ - 


Reserved 
Type 


| Bt [15 | 14 | t | rz ] t | vo j 9 |j a | v j| ej oj a|3|2,1jo0 
| Name | rija < | 


Reserved EIC_SYNC_INTRAW 
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Field Name Type | Reset | Description 
Value 


| tats] (Ro |2410 [Reserved S 


SYNC_INTRAW | [7:0] RW 8'hO EIC. SYNC raw interrupt status register: 
“1” interrupt condition met 
"0" condition not met 


6.32.4.2.33 EIC SYNC INTMSK 
Description: EIC. SYNC interrupt mask register 


EIC SYNC INTMSK 


Reserved EIC SYNC INTMSK 


Field Name Type | Reset | Description 
Value 


[Ba |RO |24m0 |Reeved S 


SYNC INTMSK [7:0] 8'h0 EIC_SYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.32.4.2.34 EIC SYNC INTCLR 
Description: EIC. SYNC interrupt clear register 
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eT TSTST TSTST SRTR 
[ene E T 


Reserved 


[EEE] 
L3 C] 
i ae ee eee 
| Name | | NTO | 


Reserved EIC_SYNC_INTCLR 


Te | | wo 


Field Name Type | Reset | Description 
Value 


[ fen [ro (zaro [Resened SSCS 
SYNC_INTCLR | [7:0] WO 8'h0 EIC_SYNC interrupt clear register: 

“1” clears detected interrupt. 

"0" has no effect. 


6.32.4.2.35 EIC SYNC INTMODE 


Description: EIC. SYNC bits interrupt mode register 


Lec [sro 2s [2 [2 [25 [2 [4 [5 TSTS [ 9 [9 | e KA KTM 


Reserved 


Type 


(sa g oo 
Ka | 
EKS EORR ER DECR IRI E ER REI 


Reserved EIC SYNC INTCLR 


mme | 8 o O w 


L3 Me | tt PP 


Field Name Type | Reset Description 
Value 


[Bta (Ro '24h0 | Reserved | 


SYNC_INTMODE | [7:0] RAN | 8'hFFFF | “1” detect signals level 
"0" detect signals edge 
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6.32.4.2.36 EIC_SYNC_INTBOTH 
Description: EIC_SYNC bits both edges interrupt register 


EIC_SYNC_INTBOTH 


Field Name Type | Reset | Description 
Value 


| [Bt8]|RO [reno [Reserved | 


SYNC INTBOTH [7:0] R/W | 16'h0 | “1” both edges trigger an interrupt, 
"0" interrupt generation event is controlled by 
EIC. SYNC INTMODE 


6.32.4.2.37 EIC SYNC INTPOL 


Description: EIC. SYNC interrupt polarity register 


EIC SYNC. INTPOL 


Reserved 


Be RER E EE ee EES ES EES CLR 


Reserved EIC_SYNC_INTPOL 


Field Name Type | Reset | Description 
Value 


pists} |RO [2410 [Reseed | 
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SYNC_INTPOL | [7:0] RW 8’hO EIC_SYNC polarity register: 
“4”: high levels or pos-edge trigger interrupts, 
"0": low levels or neg-edge trigger interrupts. 


6.32.4.2.38 EIC_SYNC_DATA 
Description: EIC. SYNC bits data register, read only 


Le [soo [2 [2 [5 [5 2 [5 2 [5 [5 | | e |  [ se. 


Reserved 


Type 


T 
K (CC |] 
IETEICIS EE AJ n e inn 3) 


Reserved EIC_SYNC_DATA 


Type 


Field Name Type | Reset | Description 
Value 


ea [Ro (zemo |Resmed — — — — — ] 
[SNC DATA |70 [Ro [eho [EIC SYNC bis dara np —  — | 


6.32.5 Application Notes 


6.32.5.1 Programming Model 
For EIC DBNC sub-module, software needs to adopt corresponding steps as follows: 


E When system resets, EIC DBNC module is also under the reset status and cannot 
capture the EIC. DBNC input signals. At the process of system initialization, ARM 
needs to configure the EIC DBNC input signal detecting conditions, such as ‘170 
detection, read INT status registers and write EIC DBNC IC to clear the EIC DBNC 
INTs. Then, if necessary, ARM sends a trig start pulse to commence one EIC signal 
detection process. Before system enters deep-sleep mode or closes PCLK, it ought 
to assure that EIC. DBNC INT has been enabled and cleared and system has sent 
out active trig start pulse. 

W After receiving the trig start pulse, EIC DBNC module starts the process of 
EIC. DBNC signal detection. If EIC captures one stable input signal, it will send an 
INT to ARM, shut off the clock of debounce circuit automatically and wait for next 
trig start pulse. 
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E When ARM receives the EIC_DBNC INT again, it enters INT process flow. And if EIC 
input condition changes, ARM needs to configure those detecting condition registers 
again. Then, if necessary, ARM sends a trig_start pulse again to commence a new 
EIC_DBNC signal detection process. 

W Step 1 to step 3 cycles. 

B For the debounce bypass mode, ARM can receive INT without the need of sending 
trig_start pulse. 


6.32.5.2 Programming Notes 

B The register, EIC_DBNC_IEV, is used to set the input signal constraints for INT 
trigger. 

B EIC DBNC INT comes from EIC DBNC MIS, which EIC. DBNC MIS is equal to 
EIC DBNC IE & EIC DBNC RIS. So, if it needs to get some EIC DBNC' INT, the 
EIC DBNC IE should be unmasked. And if ARM has received one EIC DBNC INT, it 
maybe need to mask the corresponding bit of EIC. DBNC E to avoid to received the 
same INT, and set corresponding bits 1 to of EIC DBNC IC. 

B To quit EIC DBNC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs 
consider the additional time for exact debounce period. 


6.33 SIM Card Interface 


Base Addr Range Addr Map Description 
0x7110 0000 - 0x711F_FFFF SIMO 


6.33.1 Overview 
SIM: Subscriber Identity Module 
The SIM card interface is implemented according to GSM SIM card standard and 
conformed to ISO7816. It only supports protocol type T = 0 asynchronous half duplex 
character transmission mode. The SIM card interface is used to transfer data to/from a 
SIM card in an asynchronous fashion in half duplex mode through a bi-directional I/O 
pin. 

6.33.2 Features 
@ Programmable generation of clock to SIM card 


@ Programmable transmission baud rate 


@ Support for T = 0 asynchronous protocol type 
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€ Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte 


6.33.3 


V.0.2 


Rx FIFO 


Signal Description 


SC9830A Device Specification 


Parity checking and error handling 
Transmission and receiving in DMA mode 
Retransmission after detecting parity error 
Support different interrupt modes 


Table 6-21 Signal Description 


PAD Name Direction 
SIM PE Output 
SIM RST Output 


SIM CLK Output 
SIM DAT | | Input 
SIM DAT O | Output 


SIMDA 


SIMCLK 


SIMRST 


-— 


t PRESETn 


PSELSIM 
| 


PENABLE 


-———— 


PWRITE 
j 


PADDR 
3:0 


SIM Controller 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 6-81 SIM Interface Signals 


SIM card interface signals are compliant with ISO7816-2 standard where each signal 
connects to the corresponding SIM card pins listed as the table. 


Table 6-22 SIM Card Pin List 


C1 : Vcc = C5: Gnd 
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i = 


C3 : Clock 
C4 : RFU 


APB bus is used to configure and control the SIM card controller. 


6.33.4 Function Description 
6.33.4.1 SIM Controller Interface Block Diagram 


APB 


pi vēsi DMA 
SIM_RST Channel 
4—————— 


SIM Controller 


INT 


Figure 6-82 SIM Interface Block Diagram 


6.33.4.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. 
The SIM. CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 6-23 SIM Clock and Baud Rate 


oo eS re 
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The baud rate that the SIM card controller uses in Tx and Rx is controlled through 
programming SIM CLK DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card 
controller uses so that the Rx and Tx can be done correctly. 


6.33.4.3 Resource 
Memory: 
TX FIFO: 16X8 
RX FIFO: 16X8 


6.33.4.4 SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following 
consecutive operations: 


€ Connection and activation of the contacts by the interface device 
€  Deactivation of the contacts by the interface device 

@ Reset of the card 
e 


Subsequent information exchange between the card and the interface device 


6.33.4.4.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface 
device to avoid possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following 
consecutive operations: 


e RST is in state L. 

@ VCC shall be powered. 

e [/O in the interface device shall be put in reception mode. 
e 


CLK shall be provided with a suitable and stable clock. 


L 


te: Undefined t,<200clk t,>400clk 400clk St. <40000cik 


Activation Deactivation 


Figure 6-83 Activation and Deactivation Timing Sequence 
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The SIM card controller is implemented with the some modules; the 
activation/deactivation control module controls the activation/deactivation seguence of 
the SIM interface. 


After sending an activate command (writing 1 to SIM_CTLO register bit 11), the 
activation seguence will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 
€ Program active_deactiva_en bit to 1 to enable activation function. 
€ Program do act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or 
detection of card removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive 
operations: 


6 State Lon RST 
e State Lon CLK 
6 State Aon I/O 
e VDD inactive 


Software program do-deact bit to 1 to begin deactivation sequence. 


6.33.4.4.2 Reset of the Card 


V.0.2 


A card reset is initiated by the interface device, whereupon the card shall respond with 
an Answer to Reset. 


By the end of the activation of the contacts (RST is in L, VDD powered and stable, I/O 
in reception mode in the interface device, CLK provided suitable and stable clock), the 
card answering asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 
200 clock cycles of the clock signal (t2) being applied to CLK (time t2 TO). 


The internal reset takes effect a few clock cycles after reset. Answer to Reset on I/O 
shall begin between 400 and 40,000 clock cycles (t1) after the clock signal applied to 
CLK (time t1 after TO). 

A card with an active low reset is reset by RST in L for at least 40,000 clock cycles (t3) 
after the clock signal is applied on CLK (time t3 after TO). Thus if no Answer to Reset 
began within 40,000 clock cycles (t3) with RST in state L, RST is put to state H (at 
time T1). The Answer to Reset on I/O shall begin between 400 and 40,000 clock 
cycles (t1) after the rising edge of the signal on RST (time t1 after T1). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state 
H (t3 after T1), the signal on RST shall be returned to state L (at time T2) and the 
contacts shall be deactivated by the interface device. 
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VCC 


CLK 


RST 


VR) Answer 
tı 

VO (AL) Answer 
VO (SH) 

To T, 

IR: Internal Reset 400clk t, <40000clk 

AL: Asynchronous Reset t2 S200clk 

SH: Syncronous Reset ts =400cik 

Figure 6-84 Answer to Reset Sequence 
NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the 
design of the card has to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state 
where an answer occurs on I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The 
priority of testing for asynchronous or synchronous cards is not defined in the 
standard. 


6.33.4.4.3 Subsequent information exchange between the card and the interface device 


6.33.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is 
like in the following diagram. 
Start Bit Parity Bit Next 
; Start Bit 


<—8 bit data —— 


<——(n+0.2) etu—— 
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6.33.4.4.3.2 


6.33.4.4.3.3 


V.0.2 


Figure 6-85 The Character of Frame 


A character consists of ten consecutive bits: 

6  Astart bit in state A; 

€ Eight bits of information, designated BO to B7 and conveying a data byte; 
€ A tenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits Bo ~ B7, from the least significant bit 
(LSB, Bo) to the most significant bit (MSB, B7) 


T 2 0, Asynchronous Half Duplex Character Transmission Protocol 


The following diagram shows the byte transmission frame structure. 


without parity error 


(TESSTITI (le 


with parity error 


TERT Eee 


Figure 6-86  Tz0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, 
INS, A1, A2; L. CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if 
the least significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 
are a reference (e.g., an address) completing the instruction cod.P3 codes the 
number n of data bytes (D1... Dn) which are to be transmitted during the command. 
The direction of movement of these data is a function of the instruction. In an outgoing 
data transfer command, P3 = 0 introduces a 256 byte data transfer from the card. In 
an incoming data transfer command, P3 - 0 introduces no transfer of data. All 
remaining encoding possibilities for the header are specified in ISO7816. 


SIM Data Tx and Rx 


The Tx will start when the tx enable is 1, there is data in the FIFO and the last Rx is 
completed. The tx int mark sets the condition under which the tx int will happen. 
When the empty entry in the tx fifo is less than tx int mark, tx empty int will be set. 
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6.33.4.4.3.4 


V.0.2 


The Rx will start when the rx_enable is 1, when the last Tx is done and there is data 
coming in from the data input. The rx_int_mark sets the condition under which the 
rx_int will happen. When the data entry in the rx_fifo is greater than rx_int mark, rx_full 
int will be set. 


The bit_convention register decides MSB and LSB in the Tx/Rx serial data, logic_level 
register decides if high electrical level represents logic 1 in Tx/Rx serial data, and 
odd_parity register bit decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is 
idle for a certain period of time and generate an interrupt when it happens. The 
watch_dog_count_limit register defines the idle period in data bit streaming. 
Watch_dog_repeat_en register decides if the timer starts right after the interrupt is 
acknowledged (the interrupt is cleared). Writing 1 to watch_dog_trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 


Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM 
card. The SIM card controller receives/transmits data according to the data-level and 
bit ordering that are specified in the Logic_level (bit 1) and Bit_convention (bit 0) bits in 
the SIM_CTLO register. The data format is: 10 bits per character, 1 start bit + 8 data 
bits + 1 parity bit. 

The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a 
pointer to monitor the number of data in the Tx FIFO that have not yet been 
transmitted. The MCU can access the pointer by reading the SIM_STS1 register bits 4 
to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be 
configured by writing to the SIM_CTL1 register bits 4 to 7. This field specifies the 
number of empty characters that should be available in the Tx FIFO before issuing an 
interrupt. Whenever the number of empty characters exceeds this value, an interrupt 
is generated to the MCU. This interrupt is automatically cleared when the number of 
empty bytes in the Tx FIFO equals to or falls below the specified Tx interrupt threshold 
value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a 
pointer to monitor the number of bytes in the Rx FIFO that have not yet been read by 
the MCU. The MCU reads the SIM STS!1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be 
configured by writing to the SIM_CTL1 register bits 0 to 3. This field specifies the 
number of unread data that should be available in the Rx FIFO before issuing an 
interrupt. Whenever the number of unread data exceeds this value, an interrupt is 
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6.33.4.4.3.5 


generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals to or falls below the specified Rx interrupt 
threshold value. 


Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. 
The SIM card controller checks the I/O line from the SIM card 11 bits after the start bit 
leading edge. If the detected I/O is a zero (error ACK), it assumes an error occurred 
and retransmits the byte. If the error ACK signal is repeated for the programmable 
number of times specified in the SIM SHE register, The SIM card interface sets the 
bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card 
controller detects a parity error following the transmission of a data byte, it performs 
the following sequence: 

@ The SIM card interface retransmits the data. 

@ Ifthe retransmission succeeds, it ignores the initial failure. 


@ If the retransmission fails for the number of times specified in the programmable 
SIM_SHE register, the SIM card interface sets the bad parity bit interrupt the 
SIM STSO register, issues an interrupt to the MCU, and stops retransmission of 
the byte. 


6.33.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM_CTLO register bit 7. 


6.33.4.6 Unresponsive Card Detection 


V.0.2 


The SIM interface can detect an unresponsive card by means of a watchdog timer 
function, which determines the maximum allowable time that a data byte should take 
to arrive from the SIM card. The MCU can configure the watchdog timer by 
programming the SIM_WDT register. The watchdog timer can function in two modes: 
auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 
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6.33.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 
@ One watchdog is used to report Rx idle for a preprogrammed time. 


@ The other watchdog is for time out when RX retransmission is on error. 


6.33.4.8 SIM Interconnection 
It is recommended to connect the SIM card as follows. 
€ Connect a 2.2 uF capacitor at VSIM. 
€ Connect a 10 kO resistor from SIMDA pin to VSIM. 


@ The driving strength setting on SIMRST, SIMCLK and SIMDA should be 00 (the 
default). 


6.33.5 Control Registers 


6.33.5.1 Memory map 


Offset Description 
Address : 


6.33.5.2 Register Descriptions 


6.33.5.2.1 SIM_TX Registers 
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Description: SIM card transmit register 


oo [Transmit Butter aane ang sm] 
IKCHEJEJEXEJEAEIERESEIEYEREREREEAES 
C CHEN 


Reserved 


Reserved 

Writing to this reg will send 
data to Tx FIFO and then the 
data get transmitted 


6.33.5.2.2 SIM RX Registers 


Description: SIM card receiver register 


noi | Receive Butter register annan — —  — | —  — SWMRx| 
"m [sw 2 [5 | [2s [25 [9 TTT Te 
C a 


Reserved 


Reserved 


[Field Name [Bi [RW [Reset Value [Description — | 
[31:8] RO 24'h0 Reserved 
SIM RX [7:0] RO Read from this address 


6.33.5.2.3 SIM STSO Registers 


Description: SIM card status registers 0 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 930 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC9830A Device Specification 


Ten [x] 25 [2 [2 [2 [25 [ 2 [5 [2 2 [8 | 9 [8 | 7 [ v] 


Reserved 


AE W 


[Type DIS 
E ë ë DOO — VCaPuERERES 


Field Name R/W Reset Description 
Value 


[ao (Ro [zoo 
Int status bit to show Rx time 
RX_TOUT [9] 1'h0 kā + 
out under idle state 
i h 
ACT_DONE status bit to show 
activation is done 
| it f | 
to reset 
ub: 
CARD IN status bit for card 
ir 
Int status bit for Rx ti t 
or card unresponsive 
Int status bit for Tx parit 
error 
Int status bit for Rx parit 
error 
Tx FIFO data number bigger 
TX FIFO EPT [1] 1'h1 Ld i '99 
than tx_int_mark 
Rx FIF i 
RX_FIFO FULL [0] thi X Orde number bigger 
than rx_int_mark 
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6.33.5.2.4 SIM_STS1 Registers 


Description: SIM card status registers 1 


Cm [sro [2s [2 [2 [25 [25 2 [5 2 [2 [8 | e [| 8 | v [ se. 


Reserved 


Type 


ISES NEESI 
KS C C] 
== = = aia 


D I 
Reserved 
TIVE 


K IE 
S SGS O_o 


Field Name — |Bit — T RW Reset Value 
DEACTIVE ON | [14] [RO N tho | Busy in deactivation process 
AGTIVE ON |118] (RO [rro [Busyin activation process — 


SIM_ATC_ST [12] 1'h0 Activation status, 1: activated; 
0: not activated. 


Reflect of card in input pin (not 
Mibi T, m je support) Midi 


|[9:0] = [RO | 10’hO Reserved 


6.33.5.2.5 SIM IE Registers 


Description: SIM card interrupt enable 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 932 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC9830A Device Specification 


nois | SA Cara temp Enable (Reset O] se] 
Ten [spo 2 [25 [2r [25 [5 [ 2 [2 [2 2 [5 | [5s [ 7 | 56] 


Reserved 


Type 


DO 
Reserved TOU 
UT ! 
T IE N IE 
E IE R IE | R IE 


LEE CEG LIES 


[FedName [en [RW [Reset Value | Description —  — 
[ei] —[Ro — ze. Resev — — — —] 
PAX TOUTIE fe [RW tho Enable bittor Rx timeout | 


Enable bit for early answer to 


[CAD OUT IE [B] — RW. . [fno | Enable bitforcard o — | 
ImcruL iE 6| [Rw — tno | Enab bitor Retai — | 


6.33.5.2.6 SIM ICLR Registers 


Description: SIM card interrupt clear 
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Ten [sro [2 [25 [2 [2s [25 [ 2 [3 [2 5 [s | 9 [8 [ 7 | v6] 


Reserved 
- 


a CES EE 


Field Name R/W Reset Description 
Value 
posts) |RO TD 


RX_TOUT_CLR Int clear bit for Rx time out 
ACT_DONE_CLR Int clear bit for active done 


Int clear bit for early answer 
to reset 


[CARD OUT CIA [BI [wo [rm  [iteearbiforcari out — | 


Int clear bit for 
Ix parity error 


TX EPT CLR Int clear bit for Tx empty int 
RX FULL. CLR Int clear bit for Rx full int 


6.33.5.2.7 SIM CTLO Registers 


Description: SIM card control registers 0 
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Lm [spo 2 [2 [2 2s [es | s [ | e [ [8 | e [8 [| 7 [ v] 


Reserved 


Type ras hae RN 


Field Name R/W Reset Description 
Value 


po tte} RO | 16h 


Force the Tx data to low logic 
TX DOUT LOW ns) R/W 1'h1 - Rina 

level. 

Enable the auto start of 
AUTO_ACT_DEACT | [14] R/W 1'hO active/deactive when card_in 

or card_out happen 

Enable the active/deactive 

procedure 


mm — eR es [ne — [enema — 


Thi ill 1 if 
CARD_OUT LATCH is bit will be 1 if card_out 

happened 

Enable the Power s ly to 

sim card 


T it data | d back t 
receive. 

ODD PRT 0: Even Parity 
1: Odd Parity 
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0: high logic level represent 
“o” 

LOGIC_LEVEL [1] R/W 1h1 : . 
1: high logic level represent 
"^ 


Bit convention: 

0: MSB (bit 7) transmitted 
BIT COVT [0] R/W 1'h1 first 

1: LSB (bit 0) transmitted 

first 


6.33.5.2.8 SIM_CTL1 Registers 


Description: SIM card control registers 1 


Fe [spo 2 [2 [2 [25 [2 [ 2 [22 | e [5 [0 | e [e [| TS 


Reserved 
Type 


- nu ERREESS TN 


| Type | 


ee 000000 
Bates Tex ew e RR 


Control the speed of the 
AD SPEED CIL | [15:13] active/deactive sequence. 

0: slowest, 7: fastest. 

Set the polarity of the sim clk 
CLK POL [12] R/W 1'hO signal 

When the sim clk is stopped 


CLK EN iy IRWO (tho o Enable for the sim clk output 


Select the sim clk speed. The 

sim CLK is divided 

From the ARM bus clock: 
CLK MODE [10:8] 0: ARM CLK/2 

1: ARM CLK/4 

2: ARM CLK/8 
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3: ARM CLK/16 
4: ARM CLK/32 
5: ARM CLK/64 
6: ARM CLK/128 
7: ARM CLK/256 


[rar [o eo Reserves 


6.33.5.2.9 SIM_RX_CK_DVD Registers 


Description: SIM card RX clock divider control 


Lex [s po [29 [25 [27 [25 [25 aaea SRTR 
LINE RN 


NENNEN Sees 
L3 CC] 
| B [15 14 j t | iz | e j oj 9 j e j| z jejoja|3|2,1jo0 


SIM RX CLK DIV 


Reserved 


Type RW 


L—3EN B BRA Aù KS KEES K 


[31:16] RO 16'h0 Reserved 
Clock divider bit 0 to 15 f 
SIM_RX_CK_DIV | [15:0] R/W 16'h1740 rnu kājā 
receiving data 


6.33.5.2.10 SIM SEH Registers 


Description: SIM card retransmit control 
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usi TSR Control Reset mom] smsen] 
BINENEZENERESEJESEREREREREREREREZK 


Reserved 


- TX ETU SEL "BERI E TX RETRX LMT RX RETRX LMT 


[Tyre | o -— EM ve oe [rw [ow | 0 NN | 
Reset | o | o | o W co co cc E ANDS o] o 


D — ema — Ro — ow 


Select the Tx etu divider: 
0x111: the Tx etu is decided 
TX ETU SEL [15:13] R/W 3hO by sim tx clock divider at 
= = address 0x0034 
Others: the Tx etu is the same 
as Rx etu. 


fra ao o H 


In TX mode, once TX FIFO 

empty, whether DMA reguest 
TX DMA SEL [11] RW t'ho keep its valis unn DMA 

acknowledge is arrived or not 

0: keep 

1: not keep 

In RX mode, once RX FIFO 

full, whether DMA request 
RX DMA SEL [10] RW (l'ho keep its lai n DMA 

acknowledge is arrived or not 

0: keep 

1: not keep 
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6.33.5.2.11 SIM TGC Registers 


Description: SIM card turnaround guard control 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 


Reserved 


SC9830A Device Specification 


Field Name R/W Reset Description 
Value 


E S 


Ti h 
K TIME ec we lne 8] m h30 imes in bit unit between the 
Rx and Tx. 


Times in bit unit between the 

GUARD TIME [7:0] 8h30 consecutive byte during data 
transmission to the SIM 
card. 


6.33.5.2.12 SIM_WDT Registers 


Description: | SIM card watchdog control 
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Pen [x] 2 [25 [2r s [os [ 2 [3 | e 2 [s | e [s [ 7 | v6] 


Reserved 


Type 


T — N WDOG_CNT_LMT 


| Type | 


Field Name R/W Reset Description 
Value 


p16] (RO fieno | Reserved | 


Watch dog timer limit for R 
WDOG_CNT_LMT [15:2] R/W 14'h200 - | i i 
retransmit watch dog 


Enable the Rx retransmit watch 
dog timer. This timer watches 
Rx  re-transition is 
WDOG RTX TOUT EN happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


Enable the R 
WDOG RX TOUT EN nable the Rx time out 
watch dog 


6.33.5.2.13 SIM INT M Registers 


Description: SIM card interrupt mask 
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Ten [spo [2 [2 [or [2s [25 [ 2 [s [2 5 [0 | 9 [58 | 7 [ 56] 


Reserved 


Field Name R/W Reset Description 
Value 


ptt] (RO ET 


Masked Int status bit to sho 
RX TOUT MSK [9] 1'hO . i i . S 
Rx time out under idle state 


ACT DONE MSK |[8] [RO |1h | Masked int bit for active done 


Masked int bit for earl 
answer to reset 
CARD OUT MSK |[6] | | |RO  |tho0  |Maskedintbitfor card out 
CARD IN MSK lp] ||. [RO .  |fh0 | Masked int bit for card in 


Masked int bit f 
unresp card 

Mask 

Tx parity error 

Mask 

is 

Masked int bit for Tx empt 


RX_FULL_MSK fo} |RO  |1Yh0 ] Masked int bit for Rx full int 


6.33.5.2.14 SIM TX CK DVD Registers 


Description: SIM card TX clock divider control 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 941 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC9830A Device Specification 


Pen [sro 2 [2s [2r zs [s [ 2s [2 | 2 [o | e | s | 7 [ v6] 
Pme 5 RAI] 


Reserved 


[IEEE SEE 
L3 C C] 
cape e e e ee A 


SIM_TX_CLK_DIV 


Type 


EE KCN 
Rese C RM IC KRKA KC K EKK KE Tata 
[m Tr Test vate sers —— 


[31:16] 16'h0 Reserved 
lock divider bit 0 to 15 for T 
SIM TX CK DIV | [15:0] 16'h1740 N FN ED OTS ior Tx 


6.33.5.2.15 SIM WDT1 Registers 


Description: SIM card watchdog control 1 


Lex [spo [2 [2 [or [25 [os | s [2 | e [2 [ | e [e TR 
[iene [TD Dn en 


Reserved 


Reserved SIM_WDT1 


Type 


Field Name R/W Reset Description 
Value 


[. 7 [Bus Ro ew 


Watch dog count limit for R 
time out. 


6.33.5.2.16 SIM CTL2 Registers 


Description: SIM card control 2 
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Ten [sro [2 [29 [27 [25 [25 [2 [ 5 [22 [ 5 [29 | 9 [6 | 7 [ v] 
C AD 


Reserved 


mes m | —— cw — ome — č w | 
K] =e EEE — RENE 


[FieldName [en [RW | Reset Value |Description — — 
[mw [Ro |i ‘| Reserved 1 
[us [Ro [2n0 L H 


6.33.5.2.17 SIM_STS2 Registers 


Description: SIM card status registers 2 


Cm [sro [o [2 [er 2 [es [ s [s [2 [e [o | e e | v [ - 


Reserved 
LOG KI 
| Reset | (J | 
ETHEXEEESESEOEXROSEXE BEEN ESESESEM 


Res 


TX FIFO CNT RX FIFO CNT 


[FedName [BR — [RW [Reset value |Description — — 
D Je — Ro — [rmm Reeves — — — —] 
C FIFO CNT [nag — |Ro [rm  T«HFOdsacout — | 
Pm  . Ro — [re Reeves —  ] 
[mcHro ONT eo [Ro — HT — 
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6.33.6 Application Notes 


The chip has 3 simcard hardware controllers, and it can be configured to function as four sim 
cards. There are four global registers should be notified. 
1. GENO is used to enable the simcardO or simcard1. 
GENO: 8B00_0008 

[13]: PINREG_ EB 

[16]: SIM1_EB 

[3]: SIMO_EB 
2. PIN CTL is used to select SIMO hardware controller function as simO or sim2; or select SIM1 
hardware controller function as sim1 or sim3; 
PIN_CTL: 8B00_0028 

[5]: SIM1_PIN_IN_SEL (0: from simi; 1: from sim3) 

[4]: SIMO PIN IN SEL (0: from sim0; 1: from sim2) 
3. SOFT_RST is used to soft reset simcard controllers. 
SOFT RST: 8B00 004C 

[6]: SIM1 SOFT RST 

[5]: SIMO SOFT RST 
4. PIN CTRL REG is used to configure the default polarity of four simcard clock when the clock is 
out of work. NOTE: to configure this register, the GENO(0x8BOO 0008) bit[13] (PINREG EB) 
should be enabled first. 
PIN CTRL REG: 8C00 0000 


[19]: SIMO CLK PL 
[20: | SIM1 CLK PL 
[30]: | SIM2 CLK PL 
[31]: | SIM3 CLK PL 


6.34 EMMC Host 


Base Addr Range Addr Map Description 
0x2030_0000 ~ 0x203F_FFFF SDIO0 (EMMC) Control Register 


0x2040_0000 ~ 0x204F_FFFF SDIO1 (EMMC) Control Register 
0x2050_0000 ~ 0x205F_FFFF SDIO2 (EMMC) Control Register 
0x2060_0000 ~ 0x206F_FFFF eMMC Control Register 
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6.34.1 


6.34.2 


V.0.2 


Overview 

There are 4 EMMC controllers:. 

eMMC Host Controller: SDIO0, SDIO1, SDIO2 
eMMC Host Controller: eMMC 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The 
EMMC Host Controller handles EMMC/EMMC Protocol at transmission level, packing 
data, adding cyclic redundancy check (CRC), start/end bit, and checking for 
transaction format correctness. 


Features 


Meets SD Host Controller Standard Specification Draft Version 3.0 
Meets SDIO card specification version 3.0. 

Meets SD Memory Card Security Specification version 1.01. 

Meet JEDEC EMMC spec JESD84-B45 

Supports both DMA and Non-DMA mode of operation 


Capacity of Memory 

(1) Standard Capacity SD Memory Card(SDHC) 
(2) High Capacity SD Memory Card 

(3) Extended Capacity SD Memory Card 


Voltage range: 
High Voltage SD Memory Card — Operating voltage range: 2.7 -3.6V 


UHS-II SD Memory Card — Operating voltage range VDD1:2.7-3.6V 
VDD2:1.70-1.95V 


@ Bus Speed Mode 


(1) Default Speed mode: 3.3V signaling, Frequency up to 25MHz, up to 12.5 
MB/sec 


High Speed mode: 3.3V signaling, Frequency up to 50MHz, up to 25MB/sec 
SDR12:UHS-I 1.8V signaling, Frequency up to 25 MHz „up to 12.5MB/sec 
SDR25:UHS-I 1.8V signaling, Frequency up to 50 MHz, up to 25MB/sec 
SDR50:UHS-I 1.8V signaling, Frequency up to 100MHz, up to 50MB/sec 
SDR104: UHS-I 1.8V signaling, Frequency up to 208MHz, up to 104MB/sec 
DDR50: UHS-I 1.8V signaling ,Frequency up to 50MHz, sampled on both 
clock edges, up to 50MB/sec 

@ Supports 1 bit, 4 bit „8bit SD modes, 8bit SDR104 up to 208MB/sec 
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Allows card to interrupt host in 1bit, 4 bit SD modes. 

Cyclic Redundancy Check CRC7 for command and CRC16 for data integrity 
Supports Read wait Control, Suspend/Resume operation. 

Supports FIFO Overrun and Underrun condition by stopping SD clock 
Conforms to AMBA specification AHB (2.0) 


6.34.3 Main feature change list for eMMC card 
1) UHS-I MODE support: SDR104,DDR50,SDR50,SDR25,SDR12 (PHY + delay 

line) 
) Timing changes for SDR104 mode 
) Command line boot mode 
) Auto cmd 23 added. 
5) Relative register change: Capability value, Preset value, Host version... 
) Force event for error interrupt 
) cmd19 tuning block sequence 

) 


cmd 6 voltage switch sequence 


6.34.4 Bus Timing 


SDR 25/SDR12 bus timing 
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Output 
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, TE | 
ra iw > 
WH „i 
---- min (Vm) 
CLK 50% Vpp» i | 50% Vpp 
ZEE | t | t —-—- 
tISU ' ! pi a HL x < LH 
| ---- min (Vm) 
---- max (VIL) 
| 
|. ‘ODLY ‘OSU OH 
i ' -—— 
j ---- min (Vog) 
Data nvalidX | Data i 
| | 
i ; ---- max (Vor) 
Data must always be sampled on the rising edge of the clock. 
SDR 25 mode card interface timing 
Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz | CL<= 30 pF 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time tWL 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH 3 ns CL <= 30 pF 
Clock fall time tTHL 3 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU 3 ns CL <= 30 pF 
Input hold time HH 3 ns CL <= 30 pF 
Outputs CMD,DAT 
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Output delay time during | tODLY 13.7 ns CL <= 30 pF 
data transfer 


Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE 3 ns CL <= 30 pF 
Signal fall time tFALL 3 ns CL <= 30 pF 


NOTE 1. CLK timing is measured at 50% of VDD. 

NOTE 2. A MultiMediaCard shall support the full frequency range from 0-26Mhz, or 
0-52MHz 

NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock 
frequency. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max 
(VIL), and outputs CMD,DAT rise and fall times are measured by min (VOH) and max 
(VOL). 


SDR12 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz | CL<= 30 pF 
Transfer Mode(3) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU 3 ns CL <= 30 pF 
Input hold time HH 3 ns CL <= 30 pF 
Outputs CMD,DAT 
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Output set-tup time(5) tODLY 11.7 ns CL <= 30 pF 


Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. 
The timing mode can be switched to high-speed interface timing by the host sending 
the SWITCH command (CMD6) with the argument for high-speed interface select. 
NOTE 2. CLK timing is measured at 50% of VDD. 

NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host 
should not use > 20 MHz before switching to high-speed interface timing. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to settWL value as 
long as possible within the range which will not go over tCK-tOH(min) in the systemor 
to use slow clock frequency, so that host could have data set up margin for those 
devices. 

In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its’ application notes. 


DDRS50 bus timing 


These timings applies to the DAT[7:0] signals only when the device is configured for dual data 
mode operation. 


In this dual data mode, the DAT signals operates synchronously of both the rising and the falling 


edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and 
therefore complies with the bus timing specified in section 12.7, therefore there is no timing 
change for the CMD signal 
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CLK 


Output 
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--- min (Vip) 
| --- max (Vg) 
o» 
tTSUddr | (TSUdd' — ; i 
-«—»- | +t 
1 ~~~- min (Vip) 
| 
Input | DATA | | DATA X Invalid 
l l | f ' ---- max (Vi) 
| i 
I 1 
'loODLYdār(max) '(ODLYddr(max) | 
t k | | t k | 
| 'ODLYddr(min) ; ‘ODLYddr(min) | 
- LAE O 
i i | ] l --- min (Von) 
DATA ' (DATA J DATA 
1 VAG VW | --- max (Vor) 
E, 6 NEU 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 


(not applicable for CMD line) 


DDR50 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 

Clock CLK(2) 

Clock duty cycle 45 55 96 Includes jitter 
phase noise 

Inputs DAT(referenced to CLK-DDR mode) 

Input set-up time tlSUdar 2:5 ns CL <= 20 pF 

Input hold time tlHddr 2.5 ns CL <= 20 pF 

Outputs DAT(referenced to CLK-DDR mode) 

Output delay time during | tODLYddr | 1.5 7 ns CL <= 20 pF 

data transfer 

Signal rise time (all tRISE 2 ns CL <= 20 pF 

signals) 

signal fall time (all tFALL 2 ns CL <= 20 pF 

signals) 


NOTE 1. CLK timing is measured at 50% of VDD. 
NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max 
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(VIL), and outputs CMD, 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.34.5 Signal Description 
The connection of EMMC host PADs is shown in the following figure. 


Host e«MMC Device Controller 


Host 
Controller 


Reset DXX Specified by eeMMC Standard 
VCC, VCCQ, 
vējā — Implied by esMMC Standard, but out of scope 


[| Out of Scope 


Figure 6-87 MMC Host connection 


6.34.5.1 AHB Master 


The AHB master initiates a read or write transaction with the memory if the Data 
transaction is done using DMA data transfer method. 


6.34.5.2 AHB Target 


The AHB target is having the EMMC control registers and these registers are 
programmed by the ARM processor through the AHB target interface. The data 
transaction is performed through the AHB target interface in case of Programmed IO 
method of data transfer. 
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6.34.5.3 


6.34.6 


6.34.6.1 


V.0.2 


EMMC Host Controller 


The EMMC Host Controller comprises of Host_AHB interface, EMMC controller 
registers, Bus monitor, Clk_gen, CRC generator and checker (CRC7 and CRC16),. 
The Host_AHB interface acts as the bridge between the ARM processor and Host 
Controller. The EMMC controller registers are programmed by the ARM processor 
through AHB target interface. Interrupts are generated to the ARM processor based 
on the values set in the Interrupt status register and Interrupt enable registers. Bus 
monitor will check for any violations occurring in the SD bus and time-out conditions. 
The Clock generation block will generate the SD clock depending on the value 
programmed by the ARM processor in the Clock Control Register. The CRC7 and 
CRC16 generator calculate the CRC for command and Data respectively to send the 
CRC to the EMMC card. The CRC7 and CRC16 checker checks for any CRC error in 
the Response and Data send by the EMMC card. 


Control Registers 


Memory map 


amas "ame Neen 
Address 
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mL e ooo 
Address 


PP (NW. 


OxOO0FC SLT INT ST Slot interrupt status and version number 


Note: 


The EMMC host controller registers given above are for Slot 1. The same set of 
registers is used for Slot 2. 

Address range for Slot 1: 0x0000 ~ OxOOFF 

Address range for Slot 2: 0x0100 = 0x01FF 


6.34.6.2 Register Descriptions 


6.34.6.2.1 SYS ADDR 


Description: DMA system address 


BINENEXEJEIREZERERERERERERETREIEREAES 
Due| |. 7 Ass 0] 


DMA SYS ADDR 


Type RW 


| e AT 
Reset | oN ad | o | oo | oo KKK KS KS KS KS KK 
Bt [isj|i|ijnjiojojsjz|sjsjajsje]ijo] 
LYNS 


DMA_SYS_ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 
DMA_SYS_ADDR | [31:0] R/W |32'h0 | This register contains the system memory 
address for a DMA transfer. When the Host 
Controller (HC) stops a DMA transfer, this register 
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shall point to the system address of the next 
contiguous data position. It can be accessed only 
if no transaction is executing (i.e., after a 
transaction has stopped). Read operations during 
a transfer return an invalid value. The Host Driver 
(HD) shall initialize this register before starting a 
DMA transaction. After DMA has stopped, the 
next system address of the next contiguous data 
position can be read from this register. The DMA 
transfer waits at every boundary specified by the 
Host DMA Buffer Size in the Block Size register. 
The Host Controller generates DMA Interrupt to 
request to update this register. The HD set the 
next system address of the next data position to 
this register. When most upper byte of this 
register (0x0003) is written, the HC restarts the 
DMA transfer. When restarting DMA by the 
resume command or by setting Continue 
Request in the Block Gap Control register, the 
HC shall start at the next contiguous address 
stored here in the System Address register 


6.34.6.2.2 BLK SIZE 


Description: Block Size and Count 


BINENEXEIEIEZERERERERERERETREIE EAE 
C A NN 


BLK CNT 


Type 


TR. 
BLK | HST DMA BUE SIZ 

TR BLK SIZE 
_SIZ E 


Ce [e S 
[ee ee EE AAAA 


Field Name Type | Reset | Description 
Value 
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BLK_CNT [31:16] | RW | 16’hO | Block count. This register is enabled when 
Block Count Enable in the Transfer Mode 
register is set to 1 and is valid only for 
multiple block transfers. The HC decrements 
the block count after each block transfer and 
stops when the count reaches zero. 

It can be accessed only if no transaction is 
executing (i.e., after a transaction has 
stopped). Read operations during transfer 
return an invalid value and write operations 
shall be ignored. 

When saving transfer context as a result of 
Suspend command, the number of blocks yet 
to be transferred can be determined by 
reading this register. When restoring transfer 
context prior to issuing a Resume command, 
the HD shall restore the previously saved 
block count.0x0000: stop count0x0001: 1 
block0x0002: 2 blocks...OxFFFF: 65535 blocks 


TR BLK SIZE [15] 1'hO Transfer block size bit [12]. This bit is added to 
support 4 kb data block transfer. 


HST DMA BUE SIZE | [14:12] | RAW | 3'hO Host DMA buffer size. To perform long DMA 
transfer, System Address register shall be 
updated at every system boundary during 
DMA transfer. These bits specify the size of 
contiguous buffer in the system memory. The 
DMA transfer shall wait at every boundary 
specified by these fields and the HC 
generates the DMA Interrupt to request the 
HD to update the System Address register. 
These bits shall be used when the DMA 
Support in the Capabilities register is set to 1 
and this function is active when the DMA 
Enable in the Transfer Mode register is set to 
1. 

000: 4 KB (detect A11 carry out) 
001:8 KB (detect A11 carry out) 
010: 16 KB (detect A11 carry out) 
011: 32 KB (detect A11 carry out) 
100: 64 KB (detect A11 carry out) 
101:128 KB (detect A11 carry out) 
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110: 256 KB (detect A11 carry out) 
111: no limit, HC will not generate the DMA 
interrupt 


TR_BLK_SIZE [11:0] | RAW | 12'h0 | Transfer block size. This register specifies the 
block size for block data transfers for 
CMD17, CMD18, CMD24, CMD25, and 
CMD53. lt can be accessed only if no 
transaction is executing (ie. after a 
transaction has stopped). Read operations 
during transfer return an invalid value and 
write operations shall be ignored. 
0x0000: no data transfer 
0x0001: 1 byte 
0x0002: 2 bytes 
0x0200: 512 bytes 


6.34.6.2.3 ARG 


Description: Argument 


EINEREXEREREZEREREREREREREREREEERES 
ILS TO 


ARGUMENT [31:16] 


a 


D LUN NN R 
Reset | o | o | o AA N KSEERERERERBERERERERES 
LT I LT tS a toe KS 
[Name | MN rumen 


ARGUMENT [15:0] 


Type RW 


Field Name Type | Reset | Description 
Value 


ARGUMENT [31:0] |RW |32'h0 Set command argument here 


6.34.6.2.4 TR MODE 


Description: Transfer mode and command 
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fe EEE 


7 A E i RESP TYPE 
TA x CMD INDEX CMD TYPE " L 


Pipe [ee [ee 
o E a 
ICEEIEEIESERCIERESERERESESERESERES 


MUL 
_1 TB | A DI | AUTO CMD DMA 
Reserved = = 
di LK_ RS TE 


perd pa Da 


Field Name Type | Reset | Description 
Value 


BOOT_ACK [31] RW |1h0 Set to indicate the host whether card will send 
boot ack 
1'b1: send boot ack 
1'b0: not send boot ack 

CMD_LINE_BOOT [30] RW | 1'b0 Set to begin drive low cmd line and waiting to 
receive boot data block 
1'b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD_INDEX [29:24] 6'hO Command index, set the command 
number (CMD0-63, A Do. -63) 


CMD TYPE [23:22] | RAW | 2'hO Commend type. There are three types of 
special commands, Suspend, Resume and 
Abort. These bits shall bet set to 00b for all 
other commands. 
00: Normal 
01: Suspend 
10: Resume 
11: Abort 


DATA PRE SEL [21] R/W | 1'hO Data present select 
0: no data present 
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1: data present 

This bit is set to 1 to indicate that data is 
present and shall be transferred using the 
DAT line. It is set to 0 for the following: 

1. Commands using only CMD line (e.g., 

CMD52) 

2. Commands with no data transfer but 
using busy signal on DAT[0] line (R1b or 
R5b, e.g., CMD38) 

3. Resume Command 

CMD IND CHK EN [20] RAN Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the 
index field in the Response to see if it has 
the same value as the command index. If it is 
not, it is reported as a Command Index Error. 
If this bit is set to 0, the Index field is not 
checked. 


CMD CRC CHK EN | [19] RW | 1'hO Command CRC check enable 

0: disable 

1: enable 

If this bit is set to 1, the HC shall check the 
CRC field in the Response. If an error is 
detected, it is reported as a Command CRC 
Error. If this bit is set to 0, the CRC field is 
not checked. 


[fier ew [Fro [Reewd —  —  — — — — —] 


RESP TYPE SEL [17:16] | RAW | 2'hO Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after 
response 


[rs [Rw mo |Reewd — — — — 


EXT DMA EN [8] R/W | 1’hO External DMA enable 
0: Disable 
1: Enable 
SDCARD CLK IE N | [7] R/W Control the Input enable of clock SD_CLK, 
its the invert logic. 
1: Disable 
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SDCARD CLK OE N | [6] R/W | 1'hO Control the Output enable of clock SD CLK, 
its the invert logic. 
1: Disable 
0: Enable 
MULT BLK SEL RAN Multiple/single block select 
0: single block 
1: multiple blocks 
DATA DIR SEL [4] R/W | 1'h0 Data transfer direction select 
0: write (Host to Card) 
1:read (Card to Host) 


[rw (mo |Reemwd —— 7 


AUTO CMD EN [3:2] R/W |1h0 | Auto CMD12 enable 
00: disable 
01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Reserved 
1: Auto CMD12 Enable :Multiple block 
transfers for memory reguire CMD12 to stop 
the transaction. When this bit is set to 1, the 
HC shall issue CMD12 automatically when 
last block transfer is completed. The HD 
shall not set this bit to issue commands that 
do not require CMD12 to stop data transfer. 
2: Auto CMD23 Enable: 
When this bit field is set to 10b, the Host 
Controller issues a CMD23 automatically 
before issuing a command specified in the 
Command Register The Host Controller 
Version 3.00 and after shall support this 
function. The following conditions are 
required to use the AUTO CMD23. 
Auto CMD23 Supported 
Amemory card that supports CMD23 
Only support non-DMA mode now 
Only when CMD18 or CMD25 is issued 
Auto CMD23 can be used with or without 
ADMA, By writing the Command register, the 
Host Controller issues a CMD23 first and 
then issues a command specified by the 
Command Index in Command register. If 
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response errors of CMD23 are detected, the 
second command is not issued. A CMD 23 
error is indicated in the Auto CMD Error 
Status register. 


BLK CNT EN [1] R/W | 1'hO Block count enable 

0: disable 

1: enable 

This bit is used to enable the Block count 
register, which is only relevant for multiple 
block transfers. When this bit is 0, the Block 
Count register is disabled, which is useful in 
executing an infinite transfer. 


DMA EN [0] R/W | 1’hO DMA enable 

0: disable 

1:enable 

DMA can be enabled only if DMA Support 
bit in the Capabilities register is set. If this bit 
is set to 1, a DMA operation shall begin 
when the HD writes to the upper byte of 
Command register (0x000F). 


6.34.6.2.5 RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 


EINEREXEREREZERERERERERERETRERERERES 
LS D OER 


RESPONSE [31:16] 


Type 


EDGE EKS ESBE ESENES 
CACAN 


RESPONSE [15:0] 


Type 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 960 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9830A Device Specification 


Lm TSTS aaa aaa TTT TR 
C H 


RESPONSE [63:48] 


i | 
Rags es ERE EEE ee EAE EEE KA 
| B [15 14 | t | iz | e j oj 9 j e j| z jejsoja|3|2,1|o0 
[Name {SPONSE 


RESPONSE [47:32] 


Type 


Pen [sp 2 [s [2 [os | s [s [a TTT TR 
rs  — NNNM 


RESPONSE [95:80] 


is g i N IEENPENAES 
[Reset | o | o | o | o | o | o | o | o | o WMNNN oo olo 
| B [15 | 14 | 3 | rz | m no 9 j 8 j| 7 jejoja|3|2,1jo0 
[Name {esr N 


RESPONSE [79:64] 


Type 


Fm [spo 2 2 [os [os | s [s [a i [o | 9 [8 [7 [5] 
C 


RESPONSE [127:112] 


PN 
Er Irie +s Sse V [C | Le] eS 
| B [15 14 | ts | rz | t j oj 9 j e j| 7 [ejos |j a|3|2,1|o0 
[Name | — A MN — soms 


RESPONSE [111:96] 


Type 


Field Name Type | Reset | Description 
Value 


RESPONSE [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, RI ] 
refers to a bit range within the response data as 
transmitted on the SD Bus, and REP[] refers to 
a bit range within the Response register. 
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6.34.6.2.6 BUE PRT 


Description: Buffer Data Port 


Lm [spo 2 [2 [o2 [o [2 [s [2 T [ | 5 [e [7 ] v] 
LOIN ONE 


BUF DATA 


i os N 
[Reset | o | o | o | o | o | o | o | o | o oo og o 
C T NIPAA RN 


BUF_DATA 


Type 


Field Name Type | Reset | Description 
Value 
BUF_DATA [31:0] R/W |32hO | The Host Controller Buffer can be accessed 
through this 32-bit Data Port Register. 


6.34.6.2.7 | PRES STATE 


Description: Present State 


|0x0024 si Present State (reset OxO1ff 0000) | | PRES STATE | STATE 


a ea DIEZ ARA 


CM 
D SI 
Reserved DATA7 4 SIG LVL DAT3 0 SIG LVL Reserved 


m 
ERERERER | 


DA m 
Reserved Reserved 
CTIV 


| Type | 
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Field Name Type | Reset | Description 
Value 


LRS (Ro [3mo |Reseved S 


DAT7 4 SIG LVL [28:25] 4'hf DAT [7:4] line signal level. This status is used 
to check DAT line level to recover from errors, 
and for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[28]: for DAT[7] 

[27]: for DAT[6] 
[26]: for DAT[5] 
[25]: for DAT[4] 


CMD SIG LVL [24] 1'h1 CMD line signal level. This status is used to 
check CMD line level to recover from errors, 
and for debugging. 


DAT3 O0 SIG LVL [23:20] 4'hf DAT [3:0] line signal level. This status is used 
to check DAT line level to recover from errors, 
and for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[23]: for DAT[3] 

[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 


| DRS [sho |Reseved ——— 1 | 


BUF READ EN [11] 1'hO Buffer read enable. This status is used for 
non-DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit is 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when all the block data is read from the buffer. 
A change of this bit from 0 to 1 occurs when all 
the block data is ready in the buffer and the 
Buffer Read Ready Interrupt is generated. 

0: read disable 
1: read enable 


BUF WR EN [10] Buffer write enable. This status is used for 
non-DMA write transfers. This write only flag 
indicates if space is available for write data. If 
this bit is 1, data can be written to the buffer. A 
change of this bit from 1 to 0 occurs when all 
the block data is written to the buffer. A change 
of this bit from 0 to 1 occurs when top of block 
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data can be written to the buffer and the Buffer 
Write Ready Interrupt is generated. 

0: write disable 

1: write enable 


READ ACTIVE [9] 1'hO Read transfer active. This status is used for 
detecting completion of a read transfer. This bit 
is set to 1 for either of the following conditions: 

1. After the end bit of the read command 
2. When writing a 1 to continue Request in 
the Block Gap Control register to restart a 
read transfer 
This bit is cleared to O for either of the following 
conditions: 
1. When the last data block as specified by 
block length is transferred to the system. 

. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result 
of the Stop at Block Gap Request set to 1. 
A transfer complete interrupt is generated 
when this bit changes to 0. 

0: no valid data 
1: transferring data 


WRITE ACITVE Write transfer active. This status indicates a 
write transfer is active. If this bit is O, it means 
no valid write data exists in the HC. This bit is 
set in either of the following cases: 

1. After the end bit of the write com mand 

2. When writing a 1 to Continue Request in 

the Block Gap Control register to restart a 
write transfer 
This bit is cleared in either of the following 
cases: 

1. After getting the CRC status of the last 
data block as specified by the t ransfer 
count (Single or Multiple) 

. After getting a CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 
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During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed 
to 0, as a result of the Stop at Block Gap 
Request being set. This status is useful for the 
HD in determining when to issue commands 
during write busy. 

0: no valid data 

1: transferring data 


[iva [Rv [sm [Reewd |^  — — 


DAT LINE ACTIVE | [2] 1'hO DAT line active. This bit indicates whether one 
of the DAT line on SD bus is in use. 
0: DAT line inactive 
1: DAT line active 


CMD_INH_DAT [1] 1'hO | Command inhibit (DAT) 

This status bit is generated if either the DAT 
Line Active or the Read Transfer Active is 1. If 
this bit is 0, it indicates the HC can issue the 
next SD command. Commands with busy signal 
belong to Command Inhibit (DAT) (e.g., R1b, 
R5b type). Changing from 1 to 0 generates a 
Transfer Complete interrupt in the Normal 
Interrupt status register.Note: The SD Host 
Driver can save registers in the range of 0x0000 
~ 0x000D for a suspend transaction after this bit 
has changed from 1 to 0. 

0: can issue command that uses the DAT line 

1: cannot issue command that uses the DAT line 


CMD_INH_CMD Command inhibit (CMD) 

If this bit is O, it indicates the CMD line is not in 
use and the HC can issue a SD command using 
the CMD line. This bit is set immediately after 
the Command register (0x000F) is written. This 
bit is cleared when the command response is 
received. Even if the Command Inhibit (DAT) is 

set to 1, Commands using only the CMD line 
can be issued if this bit is 0. Changing from 1 to 
0 generates a Command complete interrupt in 
the Normal Interrupt Status register. If the HC 
cannot issue the command because of a 
command conflict error or because of Command 
Not Issued By Auto CMD12 Error, this bit shall 
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remain 1 and the Command Complete is not set. 


Status issuing Auto CMD12 is not read from this 


6.34.6.2.8 SD CTRL1 
Description: SD Control Register 
0x0028 SD Control Register1 (reset Ox0000 0000) 


ESESEEIEENIESEIESESERESEXESERES 


EN. 
D SI 
Reserved CRD Reserved 
GL 


Field Name Type | Reset | Description 
Value 


[sien o sm (Rees — — — — — — | 


WK EN CRD REM [26] R/W | 1'hO Wakeup event enable on Eene A RON ud card 
removal. This bit enables wakeup event 
via Card Removal assertion in the 
Normal Interrupt Status register. 
FN WUS (Wakeup Support) in CIS does 
not affect this bit. 

0: disable 
1: enable 


WK EN CRD INS [25] RAN Wakeup event enable on SD card 
insertion. This bit enables wakeup event 
via Card Insertion assertion in the 
Normal Interrupt Status register. 
FN_WUS (Wakeup Support) in CIS does 
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not affect this bit. 
0: disable 
1: enable 


WK EN CRD INT [24] R/W | hO Wakeup event enable on SD card 
interrupt. This bit enables wakeup event 
via Card Interrupt assertion in the 
Normal Interrupt Status register. This bit 
can be set to 1 if FN_WUS (Wakeup 
Support) in CIS is setto 1. 

0: disable 
1: enable 


pf 28:20] | RO_ [ano |Reserved | 


INT_AT_BLK_GAP [19] R/W |1'h0 Interrupt at block gap. This bit is valid 
only in 4-bit mode of the SDIO card and 
selects a sample point in the interrupt 
cycle. Setting to 1 enables interrupt 
detection at the block gap for a multiple 
block transfer. If the SD card cannot 
signal an interrupt during a multiple block 
transfer, this bit should be set to 0. When 
the HD detects an SD card insertion, it 
shall set this bit according to the CCCR 
of the SDIO card. 


RD_WAIT_CTRL [18] RAN | 1'hO Read wait control. The read wait function 
is optional for SDIO cards. If the card 
supports read wait, set this bit to enable 
use of the read wait protocol to stop read 
data using DAT[2] line. Otherwise, the 
HC has to stop the SD clock to hold read 
data, | which restricts ^ commands 
generation. When the HD detects an SD 
card insertion, it shall set this bit 
according to the CCCR of the SDIO card. 
If the card does not support read wait, 
this bit shall never be set to 1 or DAT line 
conflict may occur. If this bit is set to O, 
Suspend/Resume cannot be supported. 
0: disable read wait control 
1: enable read wait control 


CONT REQUEST [17] 1hO | Continue request. This bit is used to 
restart a transaction that was stopped 
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STP_AT_BLK_GAP_REO | [16] | 
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using the Stop at Block Gap Request. To 
cancel stop at the block gap, set Stop at 
Block Gap Request to 0 and set this bit to 
restart the transfer. 

The HC automatically clears this bit in 
either of the following cases: 

1. In the case of a read transaction, the 
DAT Line Active changes from 0 to 1 
as a read transaction restarts 
In the case of a write transaction, the 
Write transfer active changes from 0 
to 1 as the write transaction restarts 

Therefore it is not necessary for Host 
driver to set this bit to 0. If Stop at Block 
Gap Request is set to 1, any write to this 
bit is ignored. 

0: ignored 

1: restart 

Stop at block gap reguest. This bit is 
used to stop executing a transaction at 
the next block gap for both DMA and 
non-DMA transfers. Until the transfer 
complete is set to 1, indicating a transfer 
completion, the HD shall leave this bit set 
to 1. Clearing both the Stop at Block Gap 
Reguest and Continue Reguest shall not 
cause the transaction to restart. Read 
Wait is used to stop the read transaction 
at the block gap. The HC shall honor 
Stop at Block Gap Request for write 
transfers, but for read transfers it requires 
that the SD card support Read Wait. 
Therefore the HD shall not set this bit 
during read transfers unless the SD card 
supports Read Wait and has set Read 
Wait Control to 1. In case of write 
transfers in which the HD writes data to 
the Buffer Data Port register, the HD shall 
set this bit after all block data is written. If 
this bit is set to 1, the HD shall not write 
data to Buffer data port register. This bit 
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affects Read Transfer Active, Write 
Transfer Active, DAT line active and 
Command Inhibit (DAT) in the Present 
State register. 

0: transfer 


Pīrsa [Ro oo [Reserved — — — — 


SD8 MODE [5] R/W |1'b0 | SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode 
for embedded device. Support of this 
function is indicated in 8-bit Support for 
Embedded Device in the Capabilities 
register. If a device supports 8-bit bus 
mode, this bit may be set to 1. If this bit 
is 0, bus width is controller by Data 
Transfer Width in the Host Control 1 
register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data 
Transfer Width 


pS] |RO |2b0 | Reserved —— | 


HI SPD EN [2] R/W | 1'hO High speed enable. This bit is optional. 
Before setting this bit, the HD shall check 
the High Speed Support in the 
Capabilities register. If this bit is set to 0 
(default), the HC outputs CMD line and 
DAT line at the falling edge of the SD 
clock (up to 25 MHz). If this bit is set to 1, 
the HC outputs CMD line and DAT line at 
the rising edge of the SD clock (up to 50 
MHz). 

0: normal speed mode 

1: high speed mode 

This bit is normally not used. Please set 
to 1'b0. 


SD4B_MODE R/W Data transfer width, SD1 or SD4. This bit 
selects the data width of the HC. The HD 
shall select it to match the data width of 
the SD card. 
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0: 1-bit mode 
1:4- DM mode 


| fF RO 1'hO | Reserved | | 


6.34.6.2.9 SD CTRL2 
Description: SD Control Register2 


Cm [sra o [29 [27 [2 [25 [2 s [2 2 [o | e| v [:- 


SW SW SW 
RST RST RST 
Reserved Reserved DATA_TIMEOUT_CNT 
DA CM AL 
T D L 
eļļa e Eo 
SDCLK_FRQ_SEL SDCLK_FRQ Reserved E 
_SEL 


| Type | | aw | 


Field Name Type | Reset | Description 
Value 


P777 feree (Ro [sm [Reewed — — — — — — —] 


HW RST CARD [27] R/W | 1'b1 Hardware reset for card 
1: Normal work 
0: card reset , should be set back to 1 
manually 


SW RST DAT [26] RAN Software reset for DAT line. Only part of 
data circuit is reset. DMA circuit is also 
reset. The following registers and bits are 
cleared by this bit: 

e Buffer Data Port Register: 

m Buffer is cleared and initialized. 
e Present State register: 

m Buffer Read Enable 
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SW_RST_CMD [25] R/W 


SW_RST_ALL [24] R/W 
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Buffer Write Enable 

Read Transfer Active 

Write Transfer Active 

DAT Line Active 

Command Inhibit (DAT) 
Block Gap Control register: 
m Continue Request 
= Stop At Block Gap Request 
Normal Interrupt Status register 

Buffer Read Ready 

Buffer Write Ready 


Block Gap Event Transfer 
Complete 


0: work 

1: reset 

Software reset for CMD line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 


e Present State register 
m Command Inhibit (CMD) 


e Normal Interrupt Status register 


m Command Complete 


0: work 

1:reset 

Software reset for all. This reset affects the 
entire HC except for the card detection 
circuit. Register bits of type ROC, RW, 
RW1C, RWAC are cleared to 0. During its 
initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 
0 when Capabilities registers are valid and 
the HD can read them. Additional use of 
Software Reset for All may not affect the 
value of the Capabilities registers. If this bit 
is set to 1, the SD card shall reset itself and 
must be reinitialized by the HD. 

0: work 

1: reset 
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DATA TIMEOUT CNT ]|[19:16] | RW | 4'hO Data timeout counter value. This value 

determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that 
dictate timeout generation. Timeout clock 
frequency will be generated by dividing the 
base clock TMCLK by this value. When 
setting this register, prevent inadvertent 
timeout events by clearing the Data 
Timeout Error Status Enable (in the Error 
Interrupt Status Enable register). 
0000: TMCLK * 2^(13) 
0001: TMCLK * 2^(14) 
1110: TMCLK * 2^(27) 
1111: reserved 


SDCLK FRQ SEL [15:8] | RW | 8'hO 10-bit Divided Clock Mode 
The length of divider is extended to 10 bits 
and all divider values shall be supported. 
SD clock frequency select. This register is 
used to select the frequency of the SDCLK 
pin. The frequency is not programmed 
directly; rather this register holds the 
divisor of the Base Clock Frequency for 
SD clock in the Capabilities register. Only 
the following settings are allowed. 
0x00: base clock divided by 2(10-255 
MHz) 
0x01: base clock divided by 4 
0x02: base clock divided by 6 
0x04: base clock divided by 10 
0x08: base clock divided by 18 
0x10: base clock divided by 34 
0x20: base clock divided by 66 
0x40: base clock divided by 130 
0x80: base clock divided by 258 
N 1/[(N+1)*2] divided Clock 
Ox3FF 1/2048 Divided Clock 


Upper Bits of SDCLK Frequency Selec 
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SDCLK FRQ SEL Host Controller Version 3.00 shall support 
these bits to expand SDCLK Frequency 
Select to 10 —bit. Bit 07-06 is assigned to 
bit | 09-08 of clock divider in 
SDCLK FRQ SEL 


[ fea [RO [sm [|Reewd —  — 1 


SDCLK EN [2] R/W | 1'hO SD clock enable. The HC shall stop 
SDCLK when writing this bit to 0. SDCLK 
Frequency Select can be changed when 
this bit is 0. Then, the HC shall maintain 
the same clock frequency until SDCLK is 
stopped (stop at SDCLK - 0). If the HC 
detects the No Card state, this bit shall be 
cleared. 
0: disable 
1: enable 


INT CLK STABLE Internal clock stable. This bit is set to 1 
when SD clock is stable after writing to 


Internal Clock Enable in this register to 1. 
The SD Host Driver shall wait to set SD 
Clock Enable until this bit is 1.Note: This 
is useful when using PLL for a clock 
oscillator that requires setup time. 

0: not ready 


INT CLK EN Internal clock enable. This bit is set to O 
when the HD is not using the HC or the HC 
awaits a wakeup event. The HC should stop 
its internal clock to go to the very low power 
state. Still, registers shall be able to be read 
and written. Clock starts to oscillate when 
this bit is set to 1. When clock oscillation is 
stable, the HC shall set Internal Clock 
Stable in this register to 1. This bit shall not 
affect card detection. 

0: stop 
1: oscillate 


6.34.6.2.10 INT ST 


Description: Normal and error interrupt status 
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un. VNDR ERR ST Reserved 


"mas 


= CIS 


Note: 


Read-only status, write 1 to clear status: register bits indicate status when read, a set 
bit indicating a event may be cleared by writing 1, Writing O has no effect 


Field Name Type | Reset | Description 
Value 

VNDR ERR ST [31:29] | RW | 3'hO Vender specified error status. Additional 
status bits can be defined in this register by 
the vendor. 

TRGT RESP ERR [28] R/W | 1'hO Target response error status. This occurs 
when detecting error in m resp. 
0: no error 
1: error 


[a — ero 9m» |Reemed — 


AUTO CMD12 ERR [24] RAN | 1'hO Auto CMD12 error. This occurs when 
detecting that one of the bits in Auto CMD12 
Error Status register has changed from 0 to 
1. This bit is set to 1 also when Auto CMD12 
is not executed due to the previous 
command error. 
0: no error 
1: error 
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CUR LMT ERR 


DATA END BIT ERR 


DATA CRC ERR 


DATA TIMEOUT. ERR 


CMD IND ERR 
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Current limit error. By setting the SD Bus 
Power bit in the Power Control Register, the 
HC is requested to supply power for the SD 
Bus. If the HC supports the Current Limit 
Function, it can be protected from an illegal 
card by stopping power supply to the card in 
which case this bit indicates a failure status. 
Reading 1 means the HC is not supplying 
power to SD card due to some failure. 
Reading 0 means that the HC is supplying 
power and no error has occurred. This bit 
shall always set to be 0, if the HC does not 
support this function. 

0: no error 

1: power failure 

Data end bit error. This occurs when 
detecting O at the end bit position of read 
data which uses the DAT line or the end bit 
position of the CRC status. 

0: no error 

1: error 


Data CRC error. This occurs when detecting 
CRC error when transferring read data 
which uses the DAT line or when detecting 
the Write CRC Status having a value of 
other than “010”. 

0: no error 

1: error 


Data timeout error. This occurs when 
detecting one of the following timeout 
conditions. 
Busy Timeout for R1b, R5b type 
Busy Timeout after Write CRC status 
Write CRC status Timeout 
Read Data Timeout 
0: no error 
1: timeout 
Command index error. This occurs if a 
Command Index error occurs in the 
Command Response. 
0: no error 
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CMD END BIT ERR [18] R/W | 1'hO Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1:end bit error generated 


CMD_CRC_ERROR [17] R/W Command CRC error. Command CRC Error 
is generated in two cases. 
1. If a response is returned and the 
Command Timeout Error is set to 0, 
this bit is set to 1 when detecting a 
CRC error in the command response 
. The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives 
the CMD line to 1 level, but detects 0 
level on the CMD line at the next 
SDCLK edge, then the HC shall abort 
the command (stop driving CMD line) 
and set this bit to 1. The Command 
Timeout Error shall also be set to 1 to 
distinguish CMD line conflict. 
0: no error 
1: CRC error generated 


CMD_TIMEOUT_ERR [16] RAN | 1'hO Command timeout error. This occurs only if 
the no response is returned within 64 
SDCLK cycles from the end bit of the 
command. If the HC detects a CMD line 
conflict, in which case Command CRC 
Error shall also be set. This bit shall be set 
without waiting for 64 SDCLK cycles 
because the command will be aborted by 
the HC. 

0: no error 
1: timeout 


ERR INT [15] 1'hO Vender specified error status. Additional 
status bits can be defined in this register by 
the vendor. 


[. fma [Ro |n |Reewd —  . 
CARD INT [8] R/W | 1'hO Card interrupt. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
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card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 
interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal 
Interrupt Status register shall be set to 0 in 
order to clear the card interrupt statuses 
latched in the HC and stop driving the Host 
System. After completion of the card 
interrupt service (the reset factor in the SD 
card and the interrupt signal may not be 
asserted), set Card Interrupt Status Enable 
to 1 and start sampling the interrupt signal 
again. 

0: no card interrupt 

1: card interrupt generated 


[irs |Ro|z [Reed ^ 


BUF READ RDY [5] R/W | 1'hO Buffer read ready. This status is set if the 
Buffer Read Enable changes from 0 to 1. 
0: not ready to read buffer 
1: ready to read buffer 

BUF WRITE RDY RAN Buffer write ready. This status is set if the 
Buffer Write Enable changes from 0 to 1. 
0: not ready to write buffer 
1: ready to write buffer 

DMA INT DMA interrupt. This status is set if the HC 
detects the Host DMA Buffer Boundary in 
the Block Size register. 
0: no DMA interrupt 
1: DMA interrupt generated 


BLK GAP EVENT Block gap event. If the Stop at Block Gap 
Request in the Block Gap Control Register 
is set, this bit is set. 

Read Transaction: This bit is set at the 
falling edge of the DAT Line Active Status 
(when the transaction is stopped at SD Bus 
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timing. The Read Wait must be supported in 
order to use this function). 

Write Transaction: This bit is set at the 
falling edge of Write Transfer Active Status 
(after getting CRC status at SD Bus timing). 
0: no block gap event 

1: transaction stopped at block gap 
Transfer complete. This bit is set when a 
read/write transaction is completed. 

Read Transaction: This bit is set at the 
falling edge of Read Transfer Active Status. 
There are two cases in which the Interrupt is 
generated. The first is when a data transfer 
is completed as specified by data length 
(after the last data has been read to the 
Host System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block 
Gap Request in the Block Gap Control 
register (after valid data has been read to 
the Host System). 

Write Transaction: This bit is set at the 
falling edge of the DAT Line Active Status. 
There are two cases in which the Interrupt is 
generated. The first is when the last data is 
written to the card as specified by data 
length and Busy signal is released. The 
second is when data transfers are stopped 
at the block gap by setting Stop at Block 
Gap Request in the Block Gap Control 
register and data transfers completed (after 
valid data is written to the SD card and the 
busy signal is released). 

Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set 
to 1, the data transfer can be considered 
complete. 

0: no data transfer complete 

1: data transfer complete 

Command complete. This bit is set when 
getting the end bit of the command 
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response (except auto CMD12 and auto 
CMD23). 

Note: Command Timeout Error has higher 
priority than Command Complete. If both 


are set to 1, it can be considered that the 
response was not received correctly. 

0: no command complete 

1: command complete 


6.34.6.2.11 INT ST EN 
Description: Normal and error interrupt status enable 


Normal and error interrupt status enable (reset 
0x0034 INT_ST_EN 
0x0000_0000) 


EE ee ea ST ee ee ae 


+ VNDR_ERR_ST_EN Reserved 


Tips | tv [or è [or OGG 


E E DMA 
Reserved 7 Reserved INT | PE 
i _EN 


EJ 88 Soo 


Field Name Type | Reset | Description 
Value 
VNDR_ERR_ST_EN [31:29] | RW | 3’hO Vender specified error signal enable 
0: masked 
1: enabled 


TRGT_RESP_ERR_EN [28] Target response error signal enable 
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0: masked 
1: enabled 


0 
0 


i Auto CMD12 error signal enable 
0: masked 
1: enabled 


Current limit error signal enable 
0: masked 
1: enabled 


CUR_LMT_ERR_EN 


DATA_END_BIT_ERR_EN Data end bit error signal enable 
0: masked 

1: enabled 

Data CRC error signal enable 
0: masked 


1:enabled 


DATA CRC ERR EN 


= 
2 
[e] 


DATA TIMEOUT ERR EN Data timeout error signal enable 
0: masked 
1: enabled 


CMD IND ERR EN 


= 
2 
eo 


Command index error signal enable 
0: masked 

1: enabled 

CMD END BIT ERR EN Command end bit error signal enable 
0: masked 

1: enabled 

Command CRC error signal enable 

0: masked 

1: enabled 


CMD CRC ERROR EN 


CMD TIMEOUT ERR EN Command timeout error signal enable 
0: masked 

1: enabled 

Card interrupt signal enable 

0: masked 


1: enabled 


[ — us (Ro [zm [Rewd  . 
BUF READ RDY EN 


[5] RAN | 'hO Buffer read ready signal enable 
0: masked 
VE 
BUF_WRITE_RDY_EN [4] R/W | 1'hO Buffer write ready signal enable 
t ee | amet o 
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CARD INT EN 
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1:enabled 


DMA_INT_EN DMA interrupt signal enable 
0: masked 
1:enabled 
BLK_GAP_EVENT_EN Block gap event signal enable 
0: masked 


1:enabled 
TR_COMPLETE_EN Transfer complete signal enable 
0: masked 
1:enabled 
CMD_COMPLETE_EN Command complete signal enable 
0: masked 
1:enabled 


6.34.6.2.12 — INT SIG EN 
Description: Normal and error interrupt signal enable 


Normal and error interrupt signal enable (reset 
0x0038 INT_SIG_EN 
0x0000_0000) 


S ee ES 


T VNDR_ERR_ST_EN Reserved 


Ts OOA 


S : B 


S — E3 DDD 


[Feia Name Jen Type [Reset] Description — ——  — 
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VNDR ERR ST EN [31:29] | RAW | 3'hO Vender specified error signal enable 
0: masked 
1: enabled 

TRGT RESP ERR EN [28] R/W | 1'hO Target response error signal enable 
0: masked 
1: enabled 


|. [f725]]RO (sho |Reserved —— ^ | 


AUTO CMD12 ERR EN [24] RAN Auto CMD12 error signal enable 
0: masked 
1: enabled 


CUR LMT ERR EN 


23] Current limit error signal enable 
0: masked 
1: enabled 
DATA END BIT ERR EN Data end bit error signal enable 
0: masked 


1: enabled 


DATA CRC ERR EN 


Data CRC error signal enable 
0: masked 

1: enabled 

DATA TIMEOUT ERR EN Data timeout error signal enable 
0: masked 

1: enabled 


CMD IND ERR EN 


Command index error signal enable 
0: masked 
1: enabled 
CMD END BIT ERR EN Command end bit error signal enable 
0: masked 
1: enabled 
CMD CRC ERROR EN Command CRC error signal enable 
0: masked 
1: enabled 
CMD TIMEOUT ERR EN Command timeout error signal enable 
0: masked 
1: enabled 
Card interrupt signal enable 
0: masked 


1: enabled 
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CARD INT EN 


9 
[22] 
[21] 
[20] 
[19] 
[18] 
[17] 
[16] 
[8] 
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BUF_READ_RDY_EN [5] 
[4] 


BUF_WRITE_RDY_EN 


Buffer read ready signal enable 
0: masked 
1:enabled 


Buffer write ready signal enable 
0: masked 
1:enabled 


"mm 
DMA INT EN [3] R/W | t'hO DMA interrupt signal enable 
0: masked 
1: enabled 
Ui 


Block gap event signal enable 
0: masked 
1: enabled 


BLK GAP EVENT EN 
Transfer complete signal enable 
0: masked 


TR COMPLETE EN [1] 
1: enabled 


CMD COMPLETE EN [0] R/W | 1'hO Command complete signal enable 
0: masked 
1: enabled 


6.34.6.2.13 SD CTRLS3 
Description: Host controller 3 and Auto CMD12 error status 


0x003C SD Control 3 and ACMD error status (reset 0x0000_0000) SD_CTRIL3 


Bi |31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
PRE 


Reserved UHS MODE 


Reserved 7 Reserved E 
pē TE 


w| e | c 
S —— ae 
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Field Name Type | Reset | Description 
Value 


PRESET_VAL_EN [31] RW |1b0 | Preset Value Enable 

As the operating SDCLK frequency and I/O 
driver strength depend on the Host System 
implementation. It is difficult to determine 
these parameters in the Standard Host 
driver. When Preset Value Enalbe is set, 
automatic SDCLK frequency generation 
and driver strength selection is performed 
without considering system specific 
conditions. This bit enables the functions 
defined in the Preset Value Registers. 


P1809] | RO_| 12'HO | Reserved | 


UHS_MODE [18:16] | RW | 3’bO | UHS Mode Select 
This field is used to select one of UHS-I 
mode and effective when 1.8V Signaling 
Enable is set to 1. 
If Preset Value Enable in the SD CTRL3 
register is set to 1, Host controller sets 
SDCLK Frequency Select, Clock Generator 
Select in the Clock Control register 
according to Preset Value registers. In this 
case, one of preset value registers is 
selected by this field. Host Driver needs to 
reset SD Clock Enalbe before changing this 
field to avoid generating clock glitch. After 
setting this field, Host Driver sets SD Clock 
Enable again. 
3'b000: SDR12 
3'b001: SDR25 
3'b010: SDR50 
3'b011: SDR104 
3'b100: DDR50 
Others : Reserved 


pd SB] (RO |8h0 'Resewed — | 


CMD NOT ERR [7] Tho Command not issued error. Setting this bit 
to 1 means CMD_wo_DAT is not executed 
due to an Auto CMD12 error ([4:1]) in this 
register. 

0: no error 
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IND ERR Auto CMD12 index error. This occurs if the 
Command Index error occurs in response 
to a command. 

0: no error 
1: error 


END BIT ERR Auto CMD12 end bit error. This occurs 
when detecting that the end bit of 
command response is 0. 
0: no error 
1: end bit error generated 

CRC ERR Auto CMD12 CRC error. This occurs when 
detecting a CRC error in the command 
response. 
0: no error 
1: CRC error generated 


TIMEOUT ERR Auto CMD12 timeout error. This occurs if 
the no response is returned within 64 
SDCLK cycles from the end bit of the 
command. If this bit is set to 1, the other 
error status bits ([4:2]) are meaningless. 
0: no error 
1: timeout 


ACMD12 NOT EXEC Auto CMD12 Not Executed 

If memory multiple block data transfer is not 
started due to command error. This bit is 
not set because it is not necessary to issue 
auto cmd12. Setting this bit to 1 means the 
Host Controller cannot issue auto cmd12 to 
stop memory multiple block data transfer 
due to some error. If this bit is set to 1. 
Other error status bits are meaningless. 


6.34.6.2.14 CAP 


Description: Capabilities 
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CIKLI aC "Tea pa aas 


64BI 
TS H_S MAX_BLK_S 
SLOT_TYPE P_R 


| Type | 


pis BASE_CLK_FRQ TIMEOUT_CLK_FRQ 


| Type | 


Field Name Type | Reset | Description 

peor Pele A 

SLOT_TYPE [31:30] 2'b00 | Slot Type 

E C I tn Rone can Sot 

ASYNC_INT [29] 1'bO Asynchronous Interrupt Support 
1'bO:Asynchronous Interrupt Not 
Supported 


64BIT SYS SUP [28] 1bO | 64 bit System Bus Support 
1'bO 64 bit System Bus Not Support 


| (zaļas [me [meme T 


[26] 1'h1 iew o o support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 
[25] Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 
[24] Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 
SUSP RES [23] Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
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Resume mechanism is not supported and 
the HD shall not issue either 
Suspend/Resume command. 
0: not supported 
1: supported 
DMA support. This bit indicates whether the 
HC is capable of using DMA to transfer 
data between system memory and the HC 
directly. 
0: DMA not supported 
1: DMA supported 

HIGH_SPEED High speed support. This bit indicates 
whether the HC and the Host System 
support High Speed mode and they can 
supply SD Clock frequency from 25 MHz to 
50 MHz. 
0: high speed not supported 
1: high speed supported 


ADMA2 Support [19] 1bO | ADMA2 Support 

M 
8BIT SUP [18] 1'b1 8-bit Support for Device 

m 1'b1: 8-bit Bus Width Supported 


MAX BLK SIZE [17:16] This value indicates the maximum block 
size that the HD can read and write to the 
buffer in the HC. The buffer shall transfer 
this block size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 

BASE CLK FRQ This value indicates the base (maximum) 
clock frequency for the SD clock. The unit 
is MHz. If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz. If these bits are all 0, the Host System 
has to get information via another method. 
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0: get information via another method 
(Registry Entry) 


This bit shows the unit of base clock 
frequency used to detect Data Timeout 


[s as [96 fees — — ———  — 


TIMEOUT CLK FRQ i This bit shows the base clock freguency 
used to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2: 2 MHz 


63: 63 MHz 


6.34.6.2.15 — CAP2 
Description: Capabilities 2 
Capabilities 2(reset 0x02e1 0080) 


[Capabilities 2(reset 0x02et_0080) | GAE 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16-. 


Reserved 


Reserved 
SUP | SUP | SUP 


| Type | Pm rt | m | ro | 
[Reset | o | o [o fo jojo jojojoj[oojoj[o. 


Field Name Type | Reset | Description 
a 


DDR50_SUP A 1'b1 DDR50 E — 
1'b0: DDR50 is Supported 


Spreadtrum Communications, Inc., Confidential and Proprietary 988 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ge} SPREADTRUM SC9830A Device Specification 


SDR104_SUP [1] 1'b1 SDR104 Support 
1'b0: SDR104 is Supported 


SDR50_SUP [0] 1'b1 SDR50 Support 
1'b0: SDR50 is Supported 


6.34.6.2.16 MAX CUR CAP 


Description: Maximum current capabilities 


Maximum current capabilities (reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | | 9amvie | 


Reserved MAX CUR V18 


MAX CUR V30 MAX CUR V33 


Type 


Field Name Type | Reset | Description 
Value 


[ [Biz4[RO lem |Reewd — 
MAX CUR V18 [23:16] 8'hO Maximum current bd 1.8 V. 
PR e v e a H E 
MAX_CUR_V30 15:8] 8'h0 Maximum current for 3.0 V. 
JT d TE 
MAX_CUR_V33 [7:0] 8'h0 Maximum current for 3.3 V. 
PN I adre ASI 


6.34.6.2.17  FRC_EVT 


Description: Force event register 
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6 = 


i | 


IT 
E3 EK MM 


| Reset — — à3Q. —— F3 —EKJEJEJEJEJ 


Field Name Type | Reset | Description 
Value 
FRC EVT CMD DAT END | [22] WO i Force Event for Data End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD DAT CRC | [21] Force Event for Data CRC Error 
1: Interrupt is generated 
0: No Interrupt 
FRC EVT CMD DAT TOUT | [20] Force Event for Data Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD IND [19] Force Event for Command Index Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT CMD END [18] Force Event for Command End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD CRC [17] Force Event for Command CRC Error 
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1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD TOUT [16] WO |1h0 Force Event for Command Time Out 
Error 
1: Interrupt is generated 
0: No Interrupt 


|. IDR BG [eno [Reseved — | 


ERC EVT ACMD12 [7] WO |1h0 Force Event for Command Not Issued By 
Auto CMD12 Error 
1: Interrupt is generated 
0: No Interrupt 


Pp e (Ro |2m0 | Reserved | 


FRC_EVT_ACMD_IND Force Event for Auto CMD Index Error 
1: Interrupt is generated 
0: No Interrupt 
FRC_EVT_ACMD_END Force Event for Auto CMD End Bit Error 
1: Interrupt is generated 
0: No Interrupt 
FRC_EVT_ACMD_CRC Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 
0: No Interrupt 
FRC_EVT_ACMD_TOUT Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT ACMD NEXEC Force Event for Auto CMD 12 Not 
Executed 
1: Interrupt is generated 
0: No Interrupt 


6.34.6.2.18 PHE VAL DEF 


Description: Preset Value Registers for Initialization and Default Speed 
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m EEE 


DRV_STR_D 
Reserved SDCLK_FREQ_DEF 
N_D 
DRV STR I 
Reserved SDCLK FREQ INI 
N I 


| Type | 


Field Name Type | Reset | Description 
Value 
DRC STR DEF [31:30] [RO |2ho | Drive Strength Select Value (Reserved) 


i ce pu [RO |3'b00 
CLK GEN DEF | [26] |RO |1h0 | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_DEF Eta 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


DRC_STR_INI [15:14] [RO |8h0 | Drive Strength Select Value (Reserved) 
Lug [ro soo 
CLK_GEN_INI n) [RO | tho | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_INI > 0] 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


6.34.6.2.19 PRE_VAL_HIGH 
Description: Preset Value Registers for SDR 12 and High Speed 
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fe EEE 


DRV_STR_S I 
Reserved E SDCLK FREQ SDR12 
DR12 


Mel = ll (| 
[Reset |0 (0 | o | o ooo | o | o ooo ANNEN 
S Ea EE ee ee 


DRV_STR_H 
Reserved SDCLK_FREQ_HIGH 
N_H 


| Type | 


Field Name Type | Reset | Description 
Value 
DRC_STR_SDR12 [31:30] [RO |2ho | Drive Strength Select Value (Reserved) 


BEDS UE pon [RO | 3°00 
CLK_GEN_SDR12 | [26] | RO |tho | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR12 ata 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


DRC_STR_HIGH [15:14] [RO |8h0 | Drive Strength Select Value (Reserved) 
II A UNE 
CLK_GEN_HIGH [10] [RO tho | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_HIGH > 0] 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


6.34.6.2.20 PRE_VAL_SDR50 
Description: Preset Value Registers for SDR 50 and SDR25 
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fe EEE 


DRV_STR_S H 
Reserved E SDCLK FREQ SDR50 
DR50 


Mel = (| eee 
[Reset | 0 (0 | o | o ooo | oo | o ooo m 
S Ea Ee EEE 


DRV_STR_S 7 
Reserved | SDCLK_FREQ_SDR25 
DR25 


wej J 9 | NN — 
ejas Poiirļjaļs rā NN 7 [6 [6] 


Field Name Type | Reset | Description 
Value 
DRC_STR_SDR50 [31:30] [RO | 2'ho | Drive Strength Select Value (Reserved) 


L pean [RO |300 
CLK_GEN_SDR50 [26] | RO tho | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR50 = 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


DRC_STR_SDR25 [15:14] [RO | 8'ho | Drive Strength Select Value (Reserved) 
S VZ a [Roan 
CLK_GEN_SDR25 [10] | RO tho | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR25 " 0] 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


6.34.6.2.21 PRE VAL DDR50 
Description: Preset Value Registers for DDR 50 and SDR104 
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fe EEE 


DRV_STR_D 7 
Reserved [3 SDCLK FREQ DDR50 
DR50 


Mel = (| eee 
[Reset | 0 (0 | o | o ooo | oo | o ooo m 
S Ea Ee EEE 


DRV_STR_S a 
Reserved E SDCLK FREQ SDR104 
DR104 


wej — | 9 | |. NS 
L—JESESESEXRESESERERETt..SENESAEEREZEEN 


Field Name Type | Reset | Description 
Value 
DRC STR DDR50 [31:30] [RO | 2'ho | Drive Strength Select Value (Reserved) 


O [RO |300 
CLK_GEN_DDR50 e |RO tho | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_DDR50 = 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


DRC_STR_SDR104 [15:14] [RO | 8'ho | Drive Strength Select Value (Reserved) 
BENIN A gf a [Rf 00 
CLK_GEN_SDR104 [10] | RO |1ho0 | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR104 " 0] 10’hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK 
Frequency Select in the Clock Control 
Register is described by a host system. 


6.34.6.2.22 CLK WR DL 


Description: data write clock delay line 
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Ten [sco [2 [2s [27 [25 [25 [ 22 [2 | 2 2 [ | 5 [5 | vl 
C A 


Reserved 


Reserved CLK WR DL 


EU 


Field Name Type | Reset | Description 
lini ee N 
[ [memo [zsmo |Reewd CS 


6.34.6.2.23 CLK RD POS DL 


Description: posedge data read clock delay line 


Lm [scs [2 [2s [7 25 [25 | 22 [2 | 2 [2 [3 |  [ e | ir [ v6] 


Reserved 


Type 


aa ds ee a 
KI KN 
t |is|ijijijnjiwojojejzjejs|aļs|z2|1jo 


Reserved CLK_RD_POS_DL 


es o le e e eee 


Field Name Type | Reset | Description 
EAD r hia fl e 
7 ferm (no mo Reeva | 


6.34.6.2.24 CLK HD NEG DL 


Description: negedge data read clock delay line 
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KNENEIKIE [2 [2s [25 | za [22 [ 2 [2 | | 9 [ ve | 7 [ 56] 
[iene [DD DA 


Reserved 


Reserved CLK_RD_NEG_DL 


MEM U 


Field Name Type | Reset | Description 
Ps N 
7 fen (no [zsmo |Reewd CS 


6.34.6.2.25 CLK RD SEL 


Description: clk read sel 


Lm [sep [2 [s [2 [25 [25 | 25 [2 [ 22 [zr [ao | s [ e | sr [ 56] 


Reserved 


Type 


(ES (| 
[Reset | o |» |» |» |0 | o | o v» ES 
FIE EEE EEE 


U 


Type CL 
RD 
EG 
ur 


|Reset | c | c | c (< | c | c (0 | o | o EMEN H 


Field Name Type | Reset | Description 

restore I aL 
o i fem (no [smo|Reewd | 
ux«mos& — (m [wpm S 
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6.34.6.2.26 SLT INT ST 
Description: Slot interrupt status and version number 


Slot interrupt status and version number (reset 
0x00FC SLT_INT_ST 
0x0000_0000) 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 2 R 
[Name |  — weno — à— 1] — — see V 


VNDR VER NO SPEC VER NO 


Type 


|o 0 | €. 
[Reset | o | o | o | o | o | oo KKK | o | of AN KH 
LR IER EC ERE ESTERI | a ECRIRE 
a AX) 


Reserved SLT_INT 


Type 


Oo ë CAN /| 
[Reset ——3X— à ^ 3 gENBFZINNEBEBEREREN 
Field Name Type | Reset | Description 
SB ND ooo 
VNDR VER NO [31:24] 8'hO This status is reserved for the vendor 

version number. The HD should not use 
this status. 


SPEC VER NO [23:16] 8'h0 This status indicates the Host Controller 
Spec Version. The upper and lower 4 bits 
indicate the version. 

02 SD Host Specification Version 3.04 
01 SD Host Specification Version 2.0 
00: SD Host Specification version 1.0 
Others: reserved 


|. - nes | RO feno 'Resewed —— — — | 


SLT. INT [7:0] 8'hO These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each 
slot. A maximum of 8 slots can be defined. 
If one interrupt signal is associated with 
multiple slots, the HD can know which 
interrupt is generated by reading these 
status bits. By a power-on reset or by 
Software Reset for All, the Interrupt signal 
shall be deasserted and this status shall 
read O. 
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[0]: slot 1 
[1]: slot 2 


6.35  Efuse 


Base Addr Range Addr Map Description 
0x4024 0000 ~ 0x4024 FFFF UID-Efuse (64KB) 


6.35.4 Overview 

The electrical fuse is a type of non-volatile memory fabricated in standard CMOS 
logic process. This electrical fuse macro is widely used in chip ID, memory 
redundancy, security code, configuration setting, and feature selection, etc. 

The efuse controller generates necessary timing and relative control interface to 
software. 

This efuse controller is designed for 32*32 bits electrical fuses, support TSMC HPM 
28nm product of “ TEF28HPM32X32HD18 PHRM". 


It should be noticed that in 28nm efuse product, the programming power supply is 
1.8v, and the static power supply is 0.9v 


6.35.2 Features 


e Support TSMC 28nm HPM efuse prduct of "TEF28HPM32X32HD18_PHRM” 

Support SMIC 28nm efuse series of "S28NPSLLEFUSE_PIPO_<2"N>B". 

@ Support double-bit implementation or not, software can select the methodology. 
When use double-bit, 512bits efuse are visiable for software, when not use 
double-bit, all 1024 bits can be controlled by software. 

€ Not support redundancy ECC. Not support redundancy bits related read/write 
mode. 

€ For TSMC efuse product, support margin A READ1 mode. 

@ Implemented an external 1.8v VDDQ power switch outside efuse macro, when 
efuse is not used, except to change efuse to power down mode, this power switch 
should also be shutdown to protect efuse from un-intended programming. 

e SW-friendly programming interface, each time 32 bits can be programmed or 
read 
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6.35.3 


6.35.4 


6.35.4.1 


V.0.2 


Build-in programming protect logic, each time before programming controller will 
first read current efuse memory value and then decide whether programming is 
needed 

Build-in programming check logic, can read and check the memory data after 
each programming 

Build-in self-test logic(bist) , can be triggered by ATE tester 

Support controller clock scaling, the controller clock can be divided from source 
clock. So the controller clock will be less dependant on source clock. 

Support self-protected mechanism, when efuse is in PGM or read mode, efuse 
controller will not respond to any software control --- except for soft-reset---until it 
finished its work. 


Signal Description 


Function Description 


Block Diagram 


The efuse controller is composed of a register sets and a state-machine. The register 
sets is controlled by PBUS protocol and it will send read, PGM and others commands 
to state-machine. The finite-state-machine(FSM) is responsible for generating 
specified related read or write timing according to products’ requirement. It also 
includes a bist logic for fast 


verifying the efuse memory's contents and also for ATE test. 
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VDDQ:1.8V VDD:0.9V 


clk_div 


Q317Q0 


efs vdd on 


Figure 6-88 — Efuse controller block diagram 


6.35.4.2 Efuse Macro architecture 
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VDD VQPS 


PD Power Switch PS 


A3~A0 Electrical Fuse Array 


19p099p-X 


STROBE —» 3 Sense Register of 
PGENB —» Amplifier RIR 


i d ' 


LOAD A4 ASAS MR  Q31^Q0 RF3~RFO 


Figure 6-89 efuse memory architecture 


6.35.4.3 Memory, Clock and Reset 


There are two clocks and its related resets:: PCLK/PRESETn and clk_efs/rst_efs. 
PCLK/PRESETn is used to control efuse reigisters, the other one are used for efuse controller 


timing generation. 
clk_efs is the controller clock and its clock should be 26Mhz or less around. 


6.35.5 Control Registers 


6.35.5.1 Memory map 


ARM base address 


Offset Description 
Address P 
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Offset Description 
Address : 


0x0000 EFUSE_DATA_RD Data read from efuse memory 
0x0004 EFUSE_DATA_WR Data to be write to efuse memory 


lock index f 
0x0008 | EFUSE_BLOCK_INDEX EL index for read, program or 


0x000C | EFUSE MODE CTRL Mode control of efuse memory 
0x0010 | EFUSE CFGO Misc configuration word 0 
0x0014 | EFUSE_CFG1 Misc configuration word 1 


Magic number to protect efuse 
0x0040 EFUSE MAGIC NUMBER from un-intentionally 
programming 


0x0044 | EFUSE STROBE LOW WIDTH | stroble signal low width counter 
0x0048 | EFUSE DEB CTRL EFUSE debug control registers 


6.35.5.1.1 EFUSE DATA RD 


Description: Data read from efuse memory 


Fe [spo 2 [o [2 [25 [2s 2 [ | 2 [n [8 | e | e [7 TR 
Dame| SONAR CS 


EFUSE_DATA_RD 


Type 


[Oe ” RR 
LONTNCJACAENEREREREREREREREREREREREN 
[Bt (ss w | 12 | 2 m | 0 | 9 j| 8 | 7 | e, 5 5a 53 (210 

NN ee 


EFUSE_DATA_RD 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE_DATA_RD [31:0] | RO |32'h0 | Efuse read data, 
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If SW use efuse controller to send a 
read command to efuse memory, the 


return value will store here. 


6.35.5.1.2 EFUSE_DATA_WR 
Description: Data to be write to efuse memory 


Data to be write to efuse memory(Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name | RER | 


EFUSE_DATA_WR 


Type RW 


| pt [15 ta | 13 | 2 | 1 | 10 | 9 j| 8 5 7 j 6 [5 |a |3]|2]|t [0] 
| Name | EFUSE DATA WR 
Type 


Field Name Type | Reset | Description 
Value 


EFUSE DATA WR [31:0] | RW | 32'hO0 | Efuse data to be write. 
If SW want to program the efuse 
memory, the data to be programmed 
will write to this register before SW issue 
a PGM command 


6.35.5.1.3 EFUSE BLOCK INDEX 
Description: block index for read, program. 
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EFUSE BLOCK INDE 
0x0008 block index for read, program. (Reset 0x0000 0000) 


Cas ee Te Ps see ee eee 


Reserved 


LTIENENENERERERENENERENENENENKNENEN 
IECCNIEERIECRIECN ERE i Ps a RC EE 


Reserved READ_WRITE_INDEX 
nps lll Oe 


Field Name Type | Reset | Description 

T Ps RSS 
READ_WRITE_INDEX [4:0] RW |5h0 | The efuse memory block index to be 
des m eee 


| Jers (Ro jarno | Reserved | 


6.35.5.1.4 EFUSE MODE CTRL 


Description: Mode control of efuse memory 


Fm [scs 2 [s [27 [25 [25 [ 22 [28 [22 2 [2o |  [ s [ 7 [ v6] 


Reserved 


Type 


| Type | 


_ o 
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Field Name Type | Reset | Description 

eaters sm 

EFUSE_PG_START RW |1h0 |Write 1 to this bit start A PGM 
mode(array PGM mode). This bit is 
self-clear, read this bit will always get 0 


EFUSE_RD_START [1] RW |1h0 | Write 1 to this bit start A READ 
mode(array read mode). This bit is 
self-clear, read this bit will always get 0 

EFUSE_STANDBY_START [2] RW |1h0 | Write 1 to this bit will make efuse went to 
standby mode, This bit is self-clear, 
read this bit will always get 0 


po 813] jrw |29h0|Reseved — | 


6.35.5.1.5 EFUSE CFGO 


Description: Misc configuration word 0 


Misc configuration word 0 (Reset 0x2000 0140) EFUSE CFGO 
IES ES Ee RESET EE EU RE 


| ==. u 


Reserved TPGM TIME CNT 


Field Name Type | Reset | Description 
Value 


TPGM TIME CNT RW |9h140 | CIk efuse Cycle counter, if set n, the 
Tpgm time will last for (n+1) clk efuse 
cycle, only when PGM_EN=1 can write 
this field, in general case, DON'T 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1006 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


| change this field value. | 
LIDE |RO feno [Reseved —— | 


EFS_TYPE [17:16] | RW | 2’hO 00: tsmc efuse 
01: smic efuse 
1x: reserved 


EFS VDDQ K1 ON = 1'hO D T power switch K1, to safely 
control this power switch, please refer 
to chapter 6.35.6.4. 


VDDQ power switch K2, to safely 
control this power switch, please refer 
to chapter 6.35.6.4. 


1'hO Set this bit will open 0.9v static power 
supply for efuse memory, before any 
operation towards to efuse memory this 
bit have to set to 1. Once this bit is 
cleared, the efuse will go to power 
down mode. 


Only set this bit can SW write register 
field of "TPGM TIME CNT" and start 
PGM mode 

(this bit used to protect software 
unexpectedly programmed _ efuse 
memory) 


6.35.5.1.6 EFUSE_CFG1 


Description: Misc configuration word1 
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0x0014 Misc configuration word 1(Reset 0x0000 0000) EFUSE CFG1 


| Bit | 31 | 30 | 29 | 28 | z7 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 
Cen [os a KKK KK KA KKK EN KKK 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 


Field Name Type | Reset | Description 
Value 


BLK31_AUTO_TEST_EN [31] RW | 1’hO | If set this bit, when each time SW 
program efuse memory block31, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK31 ERR FLAG" will set 
Attention : this block is only visiable 
when 
DOUBLE BIT DISABLE-1 

BLK30 AUTO TEST EN [30] RW If set this bit, when each time SW 
program efuse memory block30, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK30 ERR FLAG" will set. 
Attention : this block is only visiable 
when 
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|. DOUBLE BIT DISABLE. | 


BLK29 AUTO TEST EN [29] 
BLK28 AUTO TEST EN [28] 


BLK27 AUTO TEST EN [27] 


BLK26 AUTO TEST EN [26] 
BLK25 AUTO TEST EN [25] 


If set this bit, when each time SW 
program efuse memory block29, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK29 ERR FLAG" will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block28, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK28 ERR FLAG" will set 

If set this bit, when each time SW 
program efuse memory block27, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK127_ERR_FLAG’ will set. 
Attention : this block is only visiable 
when 

DOUBLE_BIT_DISABLE=1 

If set this bit, when each time SW 
program efuse memory block26, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK126_ERR_FLAG’ will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block25, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK25 ERR FLAG" will set 


BLK24 AUTO TEST EN [24] If set this bit, when each time SW 
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BLK23 AUTO TEST EN 


BLK22 AUTO TEST EN 


BLK21 AUTO TEST EN 


BLK20 AUTO TEST EN 
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program efuse memory block24, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK24_ERR_FLAG’ will set. 
Attention : this block is only visiable 
when 

DOUBLE_BIT_DISABLE=1 

If set this bit, when each time SW 
program efuse memory block23, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK23_ERR_FLAG’ will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block22, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK22 ERR FLAG" will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block21, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK21 ERR FLAG" will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block20, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK20 ERR FLAG" will set. 
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Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block19, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK19 ERR FLAG" will set 

If set this bit, when each time SW 
program efuse memory block18, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK18 ERR FLAG" will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block17, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK17_ERR_FLAG’ will set. 
Attention : this block is only visiable 
when 

DOUBLE_BIT_DISABLE=1 

If set this bit, when each time SW 
program efuse memory block16, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK16_ERR_FLAG’ will set. 
Attention : this block is only visiable 
when 

DOUBLE BIT DISABLE-1 

If set this bit, when each time SW 
program efuse memory block15, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag i of 
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BLK14 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block14, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK14 ERR FLAG" will set 

BLK13 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block13, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK13 ERR. FLAG" will set 

BLK12 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block12, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK12 ERR FLAG" will set 

BLK11 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block11, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK11 ERR FLAG" will set 

BLK10 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block10, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK10 ERR FLAG" will set 

BLK9 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block9, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK9 ERR FLAG'" will set 

BLK8 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block8, the 
controller will automatically read its 
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value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK8_ERR_FLAG’ will set 
If set this bit, when each time SW 
program efuse memory block7, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK7_ERR_FLAG’ will set 
BLK6_AUTO_TEST_EN If set this bit, when each time SW 
program efuse memory block6, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK6_ERR_FLAG’ will set 
BLK5 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block5, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK5 ERR FLAG" will set 
BLK4 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block4, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK4_ERR_FLAG’ will set 
BLK3 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block3, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK3_ERR_FLAG’ will set 
BLK2 AUTO TEST EN If set this bit, when each time SW 
program efuse memory block2, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
"MEM BLK2 ERR FLAG" will set 


BLK1 AUTO TEST EN [1] RW | 1’hO | If set this bit, when each time SW 
program efuse memory blocki, the 
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controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLK1_ERR_FLAG’ will set 

If set this bit, when each time SW 
program efuse memory blockO, the 
controller will automatically read its 
value and compare with write value. If 
not match, the flag bit of 
“MEM_BLKO_ERR_FLAG’ will set 


6.35.5.1.7 EFUSE_STATUS 


Description: Efuse controller internal status 
0x0020 Efuse controller internal status(Reset 0x0000 0000) EFUSE STATUS 


| Bit [a 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 2 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Reserved DB M B 
Y B 


| Type | 


Field Name Type | Reset | Description 
Value 
PGM BUSY [0] 1'hO “1” indicate efuse memory in 
programming mode 


READ BUSY In]  |RO | 1'hO | “1” indicate efuse memory in read mode 


STANDBY BUSY — 1 “1” indicate efuse memory in standby 
mode 
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6.35.5.1.8 EFUSE_BLK_FLAGO 


Description: Flags for each block,word 0 


0x0024 Flags for each block,word 0 (Reset 0x0000_0000) EFUSE BLK FLAGO 


| Bit |31 |30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


LAG | LAG | LAG LAG | LAG LAG | LAG LAG LAG | LAG LAG | LAG LAG LAG | LAG LAG 
Type |o fno [ro (so (20 [mo [mo [mo [mo [mo [mo [mo [mo [Ro |RO |o | 
[er REE Firg rien fe fs a fon iion o ng 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


LAG | LAG | LAG LAG | LAG LAG AG AG AG AG AG AG AG AG AG AG 
uļsjsjeļded L EE ESSERE EHE (ev 


Field Name Type | Reset | Description 
Value 


BLKO PROT FLAG 1'hO If the SW send a PGM command to 
memory blockO, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK1 PROT FLAG [1] 1'hO If the SW send a PGM command to 
memory block1, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK2 PROT FLAG [2] 1'hO If the SW send a PGM command to 
memory block2, and the controller found 
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BLK5 PROT FLAG 


BLK6 PROT FLAG 


BLK7 PROT FLAG 


BLK8 PROT FLAG 


BLK9 PROT FLAG 


BLK10 PROT FLAG 
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this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block8, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block9, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block10, and the controller 
found this memory block need to be 
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protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block11, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block12, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block13, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block14, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block15, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block16, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block17, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block18, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
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BLK19 PROT FLAG If the SW send a PGM command to 
memory block19, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK20 PROT FLAG If the SW send a PGM command to 
memory block20, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK21 PROT FLAG If the SW send a PGM command to 
memory block21, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK22 PROT FLAG If the SW send a PGM command to 
memory block22, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK23 PROT FLAG If the SW send a PGM command to 
memory block23, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK24 PROT FLAG If the SW send a PGM command to 
memory block24, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK25 PROT FLAG If the SW send a PGM command to 
memory block25, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK26 PROT FLAG If the SW send a PGM command to 
memory block26, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 
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BLK27_PROT_FLAG If the SW send a PGM command to 
memory block27, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK28 PROT FLAG If the SW send a PGM command to 
memory block28, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK29 PROT FLAG If the SW send a PGM command to 
memory block29, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK30 PROT FLAG If the SW send a PGM command to 
memory block30,nd the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK31 PROT FLAG If the SW send a PGM command to 
memory block31, and the controller 
found this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


6.35.5.1.9 EFUSE BLK FLAG1 


Description: Flags for each block,word 1 
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Field Name Type | Reset | Description 
Value 


7 Sl 


e$ | 
o INN 


If BLKO AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK1 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK2 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1020 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM | SC9830A Device Specification 


protected, the PGM command in-fact 
DENN not really send, so this bit will not set. 
BLK3 ERR FLAG i If BLK3_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 


BLK4_ERR_FLAG If BLK4_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 
BLK5 ERR FLAG If BLK5 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 
BLK6 ERR FLAG If BLKG6 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 
BLK7 ERR FLAG If BLK7 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 


BLK8 ERR FLAG If BLK8 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
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as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK9 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK10 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK11 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK12 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK13 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK14 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
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the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK15 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK16 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK17 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK18 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK19 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 


BLK20 ERR FLAG [20] 1hO | If BLK20 AUTO TEST EN is set, and 
controller compared the value read after 


Spreadtrum Communications, Inc., V02  Spreadtrum Communications, Inc., Confidential and Proprietary ^ 10230f1498 — and Proprietary 1023 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device WE A uU CUTE SC9830A Device Specification 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

BLK21 ERR FLAG If BLK21 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

BLK22 ERR FLAG If BLK22 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

BLK23 ERR FLAG If BLK23 AUTO TEST EN is set, and 

controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

BLK24 ERR FLAG If BLK24 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 


BLK25 ERR FLAG If BLK25 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 


1'hO If BLK26 AUTO TEST EN is set, and 
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controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK27 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK28 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK29 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLKS0 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 

If BLK31 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found 
the two value not match, this bit will set 
as an error flag. But if this block is 
protected, the PGM command in-fact 
not really send, so this bit will not set. 
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6.35.5.1.10 EFUSE_BLK_FLAGO CLR 
Description: To clear EFUSE_BLK_FLAGO 


EFUSE_BLK_FLAGO 


0x0030 To clear EFUSE BLK FLAGO (Reset 0x0000 0000) 


CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


R R R R R R R R R R R R R R R R 
ar Ts T Tass KKK KK EN AKR 
BLK BLK BLK BLK BLK BLK 


R R R R R R 


Field Name Type | Reset | Description 
Value 

BLKO_PROT_FLAG_CLR RW Write this bit “1” will clear flag bit 
"BLKO PROT FLAG", this bit is 
self-clear, read this bit will always get 0 

BLK1_PROT_FLAG_CLR [1] RW Write this bit “1” will clear flag bit 
"BLK1 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK2_PROT_FLAG_CLR Write this bit “1” will clear flag bit 
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BLK8 PROT FLAG CLR 


BLK4 PROT FLAG CLR 


BLK5 PROT FLAG CLR 


BLK6 PROT FLAG CLR 


BLK7 PROT FLAG CLR 


BLK8 PROT FLAG CLR 


BLK9 PROT FLAG CLR 


BLK10 PROT FLAG CLR 


BLK11 PROT FLAG CLR 


BLK12 PROT FLAG CLR 


BLK13 PROT FLAG CLR 


BLK14 PROT FLAG CLR 


BLK15 PROT FLAG CLR 
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"BLK2 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK3 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK4 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK5 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK6 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK7 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK8 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK9 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK10 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK11 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK12 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK13 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK14 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK15 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


= 
zy 
[e] 


[3] 
[4] 
[5] 
[7] 
[10] 
[11] 
[12] 
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BLK16 PROT FLAG CLR Write this bit "1" will clear flag bit 
"BLK16 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK17 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK18 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK19 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK20 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK21 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK22 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK23 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK24 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK25 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK26 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK27 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK28 PROT FLAG", this bit is 


BLK28 PROT FLAG CLR 
self-clear, read this bit will always get 0 
1'hO Write this bit "1" will clear flag bit 


BLK29 PROT FLAG CLR 
"BLK29 PROT FLAG", this bit is 
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BLK17 PROT 


BLK18 PROT 


BLK19 PROT 


BLK20 PROT 


BLK21 PROT 


BLK22 PROT 


BLK23 PROT 


BLK24 PROT 


BLK25 PROT FLAG CLR 


BLK26 PROT. FLAG CLR 


BLK27 PROT FLAG CLR 


[29] |RW 


E 


TS 
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BLK30 PROT FLAG CLR [30] RW 1'hO Write this bit "1" will clear flag bit 
"BLK30 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK31 PROT FLAG CLR [31] RW 1'hO Write this bit "1" will clear flag bit 
"BLK31 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


6.35.5.1.11 EFUSE BLK FLAG1 CLR 
Description: To clear EFUSE BLK FLAG! 


EFUSE BLK FLAG1 
0x0034 To clear EFUSE BLK FLAG1 (Reset 0x0000. 0000) 


CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR CLR 
KKK KKK KKK KKK EN EKK 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


CLR CLR CLR CLR CLR CLR LR LR LR LR LR LR LR LR LR LR 


Field Name Type | Reset | Description 

e a 

BLKO_ERR_FLAG_CLR RW 1'hO Write this bit "1" will clear flag bit 
"BLKO ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
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BLK1 ERR FLAG CLR 


BLK2 ERR FLAG CLR 


BLK3 ERR FLAG CLR 


BLK4 ERR FLAG CLR 


BLK5 ERR FLAG CLR 


BLK6 ERR FLAG CLR 


BLK7 ERR FLAG CLR 


BLK8 ERR FLAG CLR 


BLK9 ERR FLAG CLR 


BLK10 ERR FLAG CLR 


BLK11 ERR FLAG CLR 


BLK12 ERR FLAG CLR 


BLK13 ERR FLAG CLR 


BLK14 ERR FLAG CLR 
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Write this bit “1” will clear flag bit 
"BLK1 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK2 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK3 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK4 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK5 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK6 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK7 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK8 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK9 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK10 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK11 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK12 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK13 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit "1" will clear flag bit 
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BLK15 ERR FLAG CLR 


BLK16 ERR FLAG CLR 


BLK17 ERR FLAG CLR 


BLK18 ERR FLAG CLR 


BLK19 ERR FLAG CLR 


BLK20 ERR FLAG CLR 


BLK21 ERR FLAG CLR 


BLK22 ERR FLAG CLR 


BLK23 ERR FLAG CLR 


BLK24 ERR FLAG CLR 


BLK25 ERR FLAG CLR 


BLK26 ERR FLAG CLR 


BLK27 ERR FLAG CLR 
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"BLK14 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK15 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK16 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK17 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK18 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK19 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK20 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK21 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK22 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK23 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK24 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK25 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK26 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit "1" will clear flag bit 
"BLK27 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
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BLK28_ERR_FLAG_CLR Write this bit “1” will clear flag bit 
"BLK28 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
BLK29 ERR FLAG CLR Write this bit "1" will clear flag bit 
"BLK29 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK30 ERR FLAG CLR Write this bit "1" will clear flag bit 
"BLK30 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 
BLK31 ERR FLAG CLR Write this bit "1" will clear flag bit 
"BLK31 ERR FLAG", this bit is 
self-clear, read this bit will always get 0 


6.35.5.1.12 EFUSE MAGIC NUMBER 


Description: | magic number to protect efuse from un-intentionally programming 


magic number to protect efuse from un-intentionally | EFUSE MAGIC NUM 
programming (Reset 0x0000 0000) BER 


| Bi |31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 29 | 22 | zt | 20 | 19 | 18 | 17 | t6 | 
sur = a — 


0x0040 


EFUSE_DEB_MAGIC_NUMBER 


EFUSE_MAGIC_NUMBER 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE_MAGIC_NUMBER [15:0] | RW | 16’hO | Magic number, only when this field is 
0x8810, the Efuse programming 
command can be handle. 

So if SW want to program efuse 
memory, except open clocks and 
power, 2 other conditions must be 
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met : 

(1) PGM EN -1; 

(2) EFUSE MAGIC. NUMBER - 
0x8810 


EFUSE DEB MAGIC NUMBER | [31:16] | RW | 16'hO | Magic number, only when this field is 
0x6868, the EFUSE DEB CTRL 
register can be write. 


6.35.5.1.13 EFUSE STROBE LOW WIDTH 


Description: stroble signal low width counter 


EFUSE STROBE LO 
W. WIDTH 


| Bit | 31 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name pom 


0x0044 stroble signal low width counter (Reset 0x0000 001C) 


Reserved CLK EFS DIV 


Type 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE STROBE LOW WIDTH | [7:0] RW |8'h1C | This counter is used to control 
STROBE signal low level width in 
PGM mode, for TSMC and SMIC 
efuse memory, no extra requirement 
for this signal, but for UMC memory, 
the low level width should be larger 
than 1us. For 26Mhz efuse controller 
clock, by default, this width will be : 
38.4*28 =1075ns > tus. 
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CLK EFS DIV [23:16] | RW Clk_efs divider, if this value is n, the 
frequency of controller will be 
divided by 
(n1) from CIK efs . 

In most case, this filed not need to 
change. 


TITS sm |Reewed | 


6.35.5.1.14 EFUSE DEB CTRL 
Description: EFUSE debug control registers 


Cm [sro 2 [25 [27 [25 [25 [2n 2 [22 [e [2 [9 | 6 [ 7 [ v6] 


Reserved 


Field Name Type | Reset | Description 
Value 


| Sea [RO [aono |Resed — — — | 


MARGIN. MODE EN [1] | RW |TbO | set this bit will enable margin mode for 
efuse read or write 
DOUBLE BIT DISABLE set this bit will disable double bit. Then 
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the whole 1024bits efuse memory will 
be visiable for software. But it's strongly 
recommended that don't set this bit 


except for debug purpose, because the 
yield will drop a lot with no-double bits 
implementation 


6.35.6 Application Notes 


6.35.6.1 Clock structure 


Before any operation towards efuse macro through efuse controller, you need set "efs eb" to 
open PCLK and clk efs. "efs eb" is a global control register and its address maybe different 
depends on the relative projects. 

Beforce any operation to efuse, make-sure the clk efs is 26mhz or less around 26Mhz. 


6.35.6.2 Efuse memory power supply 


As specification requires, efuse memory need two power supply : VDDQ (9 1.8V+/- 10% and 
VDD @ 0.9V+/- 10%. 

When EFS_VDD_ON is set , the 0.9v VDD power will open and efuse memory can be ready for 
programming or read 

For 1.8v programming power, usually there is a extra 1.8v power switch outside the efuse 
memory, which helps to avoid un-intended programming. So users need to open this external 
power switch first before any read or PGM operation. 


6.35.6.3 Efuse memory type 


This efuse controller support TSMC 28nm HPM efuse product of 
"TEF28HPM32X32HD18_PHRM”, and SMIC 28nm efuse series of 
"S28NPSLLEFUSE PIPO 1024B", these two products have different read/write timing, 
software should change "EFS TYPE" to match the related product before any write or read 
operation. 
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6.35.6.4 Efuse power switch control 


The following picture shows the efuse power switches. For VDD(0.9v) power, only one bit 


"EES VDD ON" is used to control this power switch, each time when EES VDD ON changes, 
software should wait at least 1ms to let VDD become stable. 


For VDDQ(1.8v) power , to prevent the overshot of VDDQ, a extra power switch connected to 
ground are controlled by “EFS_VDDQ_K2_ ON’, software should follow these steps to open this 
power switch : 


(1) Clear EFS_VDDQ_K2_ON to 0; (default is 1, shot to ground) 
(2) Wait 1ms; 

(3) Set EFS_VDDQ_K1_ON to 1; 

(4) Wait 1ms; 


Then the VDDQ power is stable, and efuse memory is ready for programming. 


To shutdown this power switch, it should do the opposite steps: 
(1) Clear EFS_VDDQ_K1_ON to 0; 


(2) Wait 1ms; 
(3) Set EFS_VDDQ_K2_ON to 1; 
(4) Wait 1ms; 
EFS VDD ON 
VDD | 
(0.9v) | 
efuse Memory 
EFS VDDQ Kl ON 
VDDQ | 
(1.8v) | Ñ 
EFS VDDQ K2 ON 
EB 


Figure 6-90  efuse power switch 


6.35.6.5 Efuse operation mode 


There are totally 8 kinds of efuse operation mode, the definition of each mode is in the 
following table. But in this efuse controller, R PGM,R READ & Margin R_READ1 modes are not 
supported since we didn't support "ECC+redundancy". 
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Mode 


description 


Support or not 


A PGM 


Array-PGM mode, 
used for efuse 
electrical 
programming 


Y 


A-read 


Array-read 
mode,used for 
efuse memory 
reading. 


Margin A-read1 


This mode is similar 
like A-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


R PGM 


Redundancy-PGM 
mode, for 
programming the 
efuse RIR table 


R READ 


Redundancy-read 
mode, if redundancy 
is used, this 
operation is needed 
before each PGM 
operation 


Margin R_READ1 


This mode is similar 
like R-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


Standby 


Efuse macor 
standby mode. 
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Power down The least current Y 
mode. 


6.35.6.5.1 Read mode timing sequence 
Take TSMC product for example : 


The timing diagram of A READ and A_READ1 are show in the following figure. For 
Software, the different between A_READ and A_READ1 depends on the bit setting of 
“MARGIN_MODE_EN”. But in general, don't set MARGIN_MODE_ENS51 if not for 
debug or test purpose. 


A READ Mode; Margin ALREAD7 Mode 


= Tsur_po THn_Po 
PD Y T sun ro cs i 


STROBE 
LOAD 
RWL 
RSB 
G317G0 


RFS"RFO 29:9:9:9:9:9:9:9:9:9:95: 


Figure 6-91 efuse memory read timing 


6.35.6.5.2 Programming mode(PGM) timing sequence 


Take TSMC product for example : 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1038 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LSJSPREADTRUM i SC9830A Device Specification 


In physical, each time only one bit is allowed to be programmed , which is in-fact an 
irreversible erase process from 1 to 0, efuse controller packaged such process and 
each time one work, that is 32 bits, can be programmed as your will. 


Attention : before efuse controller program a word to relative memory, it will previously 
read this memory value and if found the highest bit of this memory is 0, then the efuse 
PGM will abort and no data will write to this memory, this function is the system 
department's requirement. 


A PGM Mode 


STROBE 
LOAD 
RWL 
RSB 
G317G0 
RF3~RFO 


Figure 6-92 efuse memory program timing 


6.35.6.5.3 Standby mode 


When CSB = 1, PENB =1 and VDDQ is floating or equal to Ov, the Efuse memory is in 
standby mode, standby mode is the idle mode without read and write. 


6.35.6.5.4 R PGM,R READ,Margin R READ1 mode 


As mentioned above, In this version, efuse controller not support these modes. 
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6.35.6.5.5 Power-down mode 


When PD=1,PS=0 and CSB=1, the efuse macro will go to power down mode. In this 
mode, the macro waste the least current. 


6.35.6.6 Programming notes 


6.35.6.6.1 Power on & Power off 


Before using efuse controller to send any command to efuse memory , SW need to 
open efuse power according to following steps : 


set global control bit of “efs_eb” to open PCLK and CLK_EFS. 
set “EFS VDD ON", to open power supply for VDD. 
Wait at least 1ms. 


Open 1.8v external power switch to enable 1.8v power for efuse. for TSMC product, 
1.8v power is not need to open when efuse is in read mode. 


after finished all operation to efuse memory , then "EES VDD ON" and "efs eb" and 
external 1.8v power switch should be cleared for power saving 


6.35.6.6.2 PGM flow 


(1) set global control bit of “efs_eb” to open PCLK and CLK EES. 

(2) Select the correct ^EFUSE TYPE" according to the real efuse memory MACRO type. 

(3) Set EFS_VDD_ON=1 to open VDD 0.9v power. Wait at least 1ms. 

(4) Open VDDQ according the steps list in chapter 6.35.6.4. 

(5) Write "PGM EN"'and "CLK EFUSE EN" in "EFUSE CFGO' register to enable PGM mode. 

(6) Write "EFUSE MAGIC. NUMBER" as 0x8810 

(7) write the value to be programmed to register "EFUSE DATA WR" 

(8) write the memory index to be programmed to register "READ WRITE INDEX" 

(9) write bit of *EFUSE PG START' in register "EFUSE MODE CTRL" to 1 to start 
programming efuse memory 

(10) | SW then polling the status of *"PGM BUSY" in "EFUSE STATUS" register, if this bit 
cleared, the programming process finished 

(11) After PGM finished, SW can read "BLKX PROT FLAG" to know whether the previous 
programming succeed or not (X equal to the PGM INDEX value) 

(12) clear "PGM EN' in "EFUSE CFGO' register to prohibit un-expected programming 
command 
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(13) shut down VDDQ according the steps list in chapter 6.35.6.4. 


In most case, there is no need to change the TPGM TIME CNT and the default value will be OK 


6.35.6.6.3 Read flow 


After PGM , SW can read the efuse memory value according to the following steps: 


(1) set global control bit of “efs_eb” to open PCLK and CLK EES. 

(2 SetEFS VDD ON-1 to open VDD 0.9v power. Wait at least 1ms. 

(3) write "EFUSE RD START" in register EFFUSE MODE CTRL" to 1 to start reading 
process from efuse memory 

(4) polling bit of "READ BUSY” in "EFUSE STATUS" register, after it cleared to zero, the 
read flow is finished and the return value is in *EFUSE DATA RD" 


6.35.6.6.4 Standby flow 


SW can set “EFUSE_STANDBY_START” to let efuse macro go to standby status. After read/write 
done, the efuse controller can also control efuse macro go to this mode automatically. 


6.36 Analog-Digital Interface 


Base Addr Range Addr Map Description 
0x4003_0000 = 0x4003 FFFF ADI Master (64KB - Protected) 


6.36.1 Overview 


ADI is used to connect external PMU chip. By ADI, the chip can control the PMU 
chip and write command or read status from it. 

Each ADI frame contains not more than 32-bit data including address field, W/R 
control bit, and data filed. The length of the address field and the data filed is 
configurable. 

The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is 
configured as an in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, 
and HIGH indicating a new frame starts. 

On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When 
master perform transmit operation, SD is output, but when receive, SD will switch pad 
direction by inactive “oe” signal so as to receive serial data from slave. 

On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active “oe” signal so as to transmit serial data to master. 
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ADI Serial clock should be programmable by changing clock divider value in ADI 
control register. 


6.36.2 


6.36.3 


V.0.2 


Features 


Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 

In default, each frame contains 10 bits address in default, 1 bit R/W flag, 16 bits 
configure data, and totally 27 bits. 

The length of the address field is configurable 

Programmable serial interface clock, according to the following formula: 


Fsck = Fapi master / (Taiv +1) 
Note: if Tav Z0, Fsck = Fani master / 2 


execute WRITE and READ operation to PMU chip through ADI 
ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


The chip may once write at most 8 registers 
Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun 
status 


For each MCU read/write operation, delay about 1us (when clk adi runs at 
76.8MHz) should be tolerated. When clk adi runs at 26M, the delay about 3us. 


The interface timing is configurable, please refer to document Chip GSSI Module 
Design Specification 


Signal Description 


CHIP PMU 
sck 

ADI L—— ADI 

Master — Slave 

Module y Module 
sd 
«&——»- 
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Figure 6-93 ADI Connection 


6.36.4 Function Description 


6.36.4.1 ADI Master 


The main function of ADI master are : 
1) Chip can access PMU space through ADI 


2) The interface timing is compatible with 3-wire SPI timing 


3) The frame length including the address length, the data length and the w/r bit 
position is configurable (GSSI), the frame length is up to 32-bit 


4) APBO is used to configure ADI and GSSI register, execute READ command 
5) APB1 is used to execute WRITE command 


6) Chnnel2~channel10 are hardware channels. These channels can be enabled or 
disabled independently 
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RegFile | 
rd cmd 
wr cmd 
APB > ARBITOR 
Aud_dangl chnl2 > 
Aud_dangr chnl3 » 
Y 
Wpa dcdc dcm chnl4- » æ Adi sck 


> Adi sot 
L» TRANS |» GSSI = 
AVSO_wr chnl5 »- K Adi sd 


a Adi su 


AVSI rd chnl6 >| 

AVS1_wr chnl7- >| 
AVSl_rd chn18 >| 
AVS2_wr chnl9- | 
AVS2_rd chn110 > 


Figure 6-94 ADI Master Diagram 


6.36.4.1.1 FSM 
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(Tam Done )— 
Figure 6-95 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial 
transfer. 


6.36.4.1.2 Arbitrator 
The following commands will cause ADI master to transfer with analog die: 
1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 


If more than one of above commands is active simultaneously, arbitration is 

necessary. 

This ADI Master has a 4-level configurable priority. If there is more than one active 

command in the same priority, command is selected by robin-round algorithm. The 

channel arbitration logic is implemented as follows. 

1) Firstly, search the highest priority in all active commands. 

2) Then search the commands that have this priority level. 

3) And select the last executed command number on this priority level. (There are 
four registers to store the last executed commands numbers on each priority 
levels.) 


4) Beginning with this last executed command number, search the next execute 
command number on this priority level. 


5) This new searched command number is the next command. 
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6.36.4.1.3 Serial interface 


All command and data send to analog side is stored in the Write command FIFO, it is 
an asynchronous FIFO with 8-depth and 32-bit width, used to accelerate ADI block 
write speed. MCU can continually send 8 write commands. 

For register read, only one read data is buffered in ADI block, which means the chip 
can read one data at a time. After sending a read command, the chip should wait for a 
status bit change, indicating the serial interface data transfer done and read value is 
available. If the chip does not take this data before sending another read command, 
there will be a risk to lose the previous data. 

SCK is programmable by changing of clock divider value in ADI control register. 

The following graph shows how a write and read command is formed, 


SYNC 


SCK | m 


l 
i | i 
SD A[9] A[8] === = AIO] W/R X D[15] VN M DIO] 
I I 
Add - W Data | - 
-— H Ru 
| 
l 


PSEL 


PENABLE 


PWDATA 


PADDR K > 


Figure 6-96 Write Operation 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1046 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9830A Device Specification 


sd oe 
(master) 


su oe 
(slave) 


PSEL 


PENABLE 


PWRITE 


PRDATA 


PADDR K m 


Figure 6-97 Read Operation 


6.36.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain 
control register and provide configure value to analog logic. The slave block is always 
droved by master. 


The main function of ADI slave is: 

1) Do serial to parallel shift when receive data from SD; 

2) Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, 
receive shifter and a transfer counter; 
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SCK SYNC SD 


APB 
bridge ADI slv 
INTC REG 
TPC GPIO 
ADC COM 
VBC PIN 
RTC — 
WDG MÀ 
b^ 


Figure 6-98 ADI Slave 
6.36.5 Control Registers 


6.36.5.1 Memory map 
ARM base address: 0x4003 0000 


Offset Description 
Address á 
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tise! Description 
Address būsi 


0x0034 EVT_FIFO_STS Channel reguest status 
raag Tan GMD STATUS | | 
0x003C CHNL_EN Hardware channel enable 


Th i 
0x0040 CHNL2. ADDR e address the hardware channel 2 is 
mapped to 
Th i 
0x0044 CHNL3 ADDR e address the hardware channel 3 is 
mapped to 
0x0048 CHNL4 ADDR The address the hardware channel 4 is 
mapped to 


0x004C CHNL5 ADDR The address the hardware channel 5 is 
mapped to 

0x0050 CHNL6 ADDR The address the hardware channel 6 is 
mapped to 

0x0054 CHNL7. ADDR The address the hardware channel 7 is 
mapped to 

0x0058 CHNL8 ADDR The address the hardware channel 8 is 
mapped to 
Th i 

0x005C CHNL9 ADDR e address the hardware channel 9 is 
mapped to 
Th i 

0x0060 CHNL10 ADDR e address the hardware channel 10 is 
mapped to 


6.36.5.2 ARM Register Descriptions 


6.36.5.2.1 ADI_CTRLO 


0x00000004 ADI_CTRLO (0x00000000 ADI_CTRLO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

| Type jüseeeeg-e eS 
| Reset I O eror eom onl (vom eoe rodeo oet Horae oec 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | O | 


Ke 

ADDR_BY 

reserved TE_SEL 
Bs 


-pee 
EEA T KO 


Field Name MARAE Description 
Value 
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LAT - RI T TA VĒST — — — — — —] 
AD WR BT | ADI WR BIT level 


"DDR EYES- BYTE : Li thor RW 0x0 "00" word (the "00" should be set when 
EL connecting to SPRD PMU chip) 

"01" byte 

"10" half word 


6.36.5.2.2 ADI_CHNL_PRI 


0x00000008 ADI_CHNL_PRI (0x00000000) ADI_CHNL_PRI 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CHNL10 P | CHNL9 PR | CHNL8 PR 
reserved 
RI l l 
| Name | us PR SAN] PR een PR aie PR a PR w PR ga _PR qm. PR 


| Reset | o | o foftotofotofofofofofofofofo fo | 


alue 
31:22] TRO (J | Reseved S EM 

HNL10 PRI [21:20] | RW 0x0 Priority of AV52 RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL9 PRI [19:18] | RW 0x0 Priority of AVS2 WR operation transfer; 2 hU 
with lowest priority, and 2’h3 with the highest 
priority; 

HNL8 PHI [17:16] | RW 0x0 Priority of AVS1 RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

HNL7 PHI [15:14] | RW 0x0 Priority of AVS1_ WR operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

HNL6 PHI [13:12] | RW 0x0 Priority of AVSO RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

HNL5 PHI [11:10] | RW 0x0 Priority of AVSO0 WR operation transfer; 2'hO 
with lowest priority, and 2’h3 with the highest 
priority; 

HNL4 PHI HW 0x0 Priority of wpa dcdc dcm operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

CHNL3 PHI | 7: 6] RW 0x0 Priority of aud_dangr operation transfer; 2’hO 
with lowest priority, and 2'h3 with the highest 
priority; 

HNL2 PHI [5:4] HW 0x0 Priority of aud dangl write operation transfer; 
2'hO with lowest priority, and 2'h3 with the 
highest priority; 

HNL1 PHI [3:2] RW 0x0 Priority of ARM read operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


HNLO PHI [ 1:0] RW 0x0 Priority of ARM write operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 
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6.36.5.2.3 ADI INT EN 


0x0000000C ADI_INT_EN (0x00000000 ADI INT EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 [19 | 18 | 17 | 16 | 


reserved 


reserved reserved 
N N N 


-pee [Rw | aw | rw] o | 
Seen eT 


Value 


reserved ]|[31:6] | RO |0x0 | Reserved | | | | | | | | | | 


GENES FIFO aliens LARRET FO Taar aranan write FIFO overflow interrupt enable 
HNZ zālēs O [[4] W 0x0 HNL2 write FIFO overflow interrupt enable 
VENT E a S 

ARM. FTO- OVF OBL UA. ARM write FIFO overflow interrupt enable 


[reserved  [[2:0] [RO [0x0  [Reseved — ^ ^ | 


6.36.5.2.4 ADI INT RAW STS 


0x00000010 ADI INT RAW STS (0x00000000 ADI INT RAW STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 2 S 2 reserved 
S S S 


rw | w| ew | RO 
ES — 00 


Value 


reserved LIST: Bl | HO |OxO | Reserved 
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HNL3 FIFO O TTS) HNL3 write FIFO overflow interrupt raw 
VE INT_RAW_S status 


U SE FIFO O |[4] HNL2 write FIFO overflow interrupt raw 
YE-INT-RAW S status 


ARM FIFO OVF | [3] O 0x0 ARM write FIFO overflow interrupt raw status 
INT RAW STS 


[reserved |[2:0] [RO [0x0 | Reserved —— — . | 


6.36.5.2.5 ADI INT MASK STS 


0x00000014 ADI INT MASK STS (0x00000000 ADI INT MASK STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved = reserved 
S S S 


-pee [Rw | aw | rw] Ro 
oe 1.7 —5 0 


Value 


reserved 1[|[91:6] | Re J VE [00 NN | Reserved 11111 1 11 OE 


a [5] 0x0 ENDE FIFO SNOW TUUS mak write FIFO overflow interrupt mask 
VF INT MASK status 
STS 
CHNL2 FIFO | K. [4] 0x0 CHNL2 write FIFO overflow interrupt mask 
es NT- MASK status 
ARA FIFO OVF | [3] ARM write FIFO overflow interrupt mask status 
NT- _MASK_ST 


[reserved |[2:0] [RO [0x0 | Reserved | 


6.36.5.2.6 ADI_INT_CLR 


0x00000018 ADI_INT_CLR (0x00000000 ADI_INT_CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


reserved 
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Pwo wo [wo [RO 
es  o20 0051 o l l 51 1o 


Value 


reserved  ]|[31:6] | RO |0Ox0 | Reseved | | | | | | | | | 


VF INT CLR status 
(0.30 [woo rm ener rime 
VF INT CLR status 
E | | MEI 


[reserved . |[2:0] [RO [0x0  jReseved «01 — | 


6.36.5.2.7 GSSI CTRLO 


0x0000001C GSSI CTRLO (0x74D082DB) GSSI CTRLO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


gssi_ctrlO 


RW 
KE 08 |o_| Lo NEN o | o lo [oj 


Value 
[31: 0] | control register, please refer to Chip 
082DB | GSSI Module Design Specification 


6.36.5.2.8 GSSI CTRL1 
0x00000020 GSSI CTRL1 (0x00030001) GSSI CTRL1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | gssi ctrl1 

RW 

| Reset | o | oj o[ojoyjoj[ojojo[jojojo[|ogj|ogj|t]| 

| Bi |15 | 4| 133] 12 |31|10| 9| 8| 7|.8|5]14]|13]2|1]|«^90) 


gssi ctrl1 
| Reset | 


RW 
Lo [ojo jojo)jopso opo ,o9]oJjo)gyso)joJyjo)y 
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DAR ee RN RN 
Value 


gssi_cirl1 [31:0] | RW 0x3000 | GSSI control register, please refer to Shark 
1 GSSI Module Design Specification 


6.36.5.2.9 ARM_RD_CMD 


0x00000024 ARM_RD_CMD(0x00000000) ARM_RD_CMD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20] 19 | 18 | 17 | 16 | 
| Name | reseve | ARM_RD_CMD 
SS 


ARM_RD_CMD 


| Reset [ o | ofoftotofoftofoftofofofofofofoyfo | 


Value 


| reserved [31:268] | RO |O0x0 | Reserved | | | | | | | | | | | 


ARM RD — rH [25:0] | WO 0x0 status, ECM REET return to “0” means read done. And 
then, ARM may read ARM_RD_DATA to get 
back the register value; 


6.36.5.2.10 ARM_RD_DATA 


0x00000028 ARM_RD_DATA (0x00000000 ARM_RD_DATA 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


arm rd addr 


arm rd data 


Value 


arm rd cmd bu | [31] 0x0 : read done, means the analog die register 
Sy vue has been stored in RD DATA or there is 
no RD command 
"1" : data has not been read back 


30:16] | RO |OxO | Register address  —  —  — — | 
|arm rd data — |[[15:0] [RO [0x0 | Read register value from analog die 
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6.36.5.2.11 ARM_FIFO_STS 


0x0000002C ARM_FIFO_STS (0x00000400 ARM FIFO STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 


reserved 


- : mA 
y 


pee ĒKĀ c o — M KN 
[Reset | o jo o o o a oo o o f o | o Mo od o f o 


alue 
31:12] | HO |Ox0. |Reserved > | 
arm wr fifo full |[11] [RO  |0x0 T Arm write FIFO full 


UI ar 
T 


reserved | 927) |RO _ [0x0 V Reseved ____| 

| arm wr fifo rptr |[6:4] [RO |Ox0 [ArmwriteFlFOrdaddress ==] 
reserved [3]  |RHO [0x0 | Reserved 

| arm wr fifo wptr |[2:0] [RO _|0x0 [Arm write FIFO wr address 


6.36.5.2.12 ADI STS 


0x00000030 ADI STS (0x00000000) ADI STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


-E--B-—l --- n 


| Type [R0] — mo | 
E» oe RS —5  KARERAERERE 


s al aad: 71 | EE 
alue 

[reserved [[51: 16] | RO. [0x0 | Reserved 

|gssi fsm sts — |[14:12] | RO [0x0 | GSSI FSM status 

[reserved — [[11] |HO [0x0 | Reserved 

adi fsm sts [10:8] |HO | 0x0__| ADI FSM status 

d tance [H4 (RO O0 T no adtrequeston hee 


adi trans paene | T "0" no adi request on the line 
"1" there is a request on the line 


e chnl sel [ 3: a "0000" mcu wr channel 
"0001" mcu rd channel 
"0010" audio left channel 
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"0011" audio right channel 
"0100" wpa dcdc dcm channel 
"0101" avs0 wr channel 

"0110" avsO rd channel 


"0111" avs1 wr channel 

"1000" avs 1 rd channel 
"1001" avs 2 wr channel 
"1010" avs 2 rd channel 


6.36.5.2.13 EVT FIFO STS 


0x00000034 EVT FIFO STS (0x00020002) EVT FIFO STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 
==”: i i T 9 I 
reserved 


[Type Ņ pO (| x [ro [ro | | ao — [ro | Ro | 
- BE "EA ee T 


m | vate PS 
alue 

[reserved — |[31:14] | HO. |0Ox0 | Reserved | 

| evt! fifo wptr — | [13:12] | HO — | 0x0 | channel 3 write FIFO write address __ _ | 

| evt! fifo rptr — |[11:10] | HO  |0x0 |channelS write FIFO read address — — — | 

i 

[OU MEET EN 

channel 2 write FIFO overflow request 


6.36.5.2.14 ARM CMD STS 


0x00000038 ARM CMD STS (0x00000000 ARM CMD STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


chnl | chnl | chn | chnl | chnl | chnl | chnl | chnl | chn 
reserved 10 9r 8r 7r 6r 5f 4r 3r 2r 


EU 
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ee | Vale | 
alue 

[reserved |[S1:11] | HO. | 0x0 | Reserved — à 1 0 j| 

|chnlf0_reg — |[10] [RO .— |0x0  |chnlf0 reg status, justfordebug | 

|chnl8 req — — |[8] | 


chnli1 req status, just for debug 


6.36.5.2.15 CHNL EN 


0x0000003C CHNL EN (0x00000000 CHNL EN 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
reserved i 


| Name | reserved 
| Type | —— 9 — — 9 ——] 
TERES ERES ERE ERES RS ERES ERR ERES ERST ERR ERR ERES SS EESTI 


| Reset | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | O. 
chnl | chnl | chnl | chnl | chnl | chnl | chn! | chn | chnl | chni | chn 
reserved 10 9e|[8e|7e[|6e|[5e|4e|3e|2e 1_e | Oe 
en n n n n n n n n n n 
| Type | ROT 


Type RW 
| Reset |0 Po}otTotototoftotoftoftoftoftotfofoto | 


Field Name Type Reset Description 
rer ANT SS E 
reserved  |[31:11] | RO. |Ox0 |Reserved | | | | | —  — | 
"0" disnalbe the channel 10 
|chnl9_en |[9] |RW |00 | "C" disnalbe the channel 9 
| chnl8 en TB  |RW T USU  J"O'"disnable the channel 8 
|chnl6_en |[6 |RW T USU |0 disnablethechannel 6 — | 
[chn en —  j[O0]  |RW T USU __| Reseved | |— O 


6.36.5.2.16 CHNL2 ADDR 


0x00000040 CHNL2 ADDR (0x000006C4) CHNL2 ADDR 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


chnl2 addr 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1057 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


o o Teal i 
EC MO OO O SS eee 
| Reset [ o | ofoftotoftitiftotititofofofifto to | 


Value 


reserved ]|[931:15] | RO |0x0 | Reserved | | | | | | | | | 


chnl2 addr [14: 0] Ox6C4 a ESS apan E APS S TER" address the channel is mapped to in the 
a ta [Av oeer | fe sees Te 


6.36.5.2.17 CHNL3_ADDR 


0x00000044 CHNL3_ADDR (0x000006C8 CHNL3_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Value 


31:15] [RO | Ox0 | Reserved —— 1 — 8 O 


chnl3_addr [14:0] | RW 0x6C8 ae access he cence 577 KRE address the channel is mapped to in the 
PMU chip space 


6.36.5.2.18 CHNL4_ADDR 


0x00000048 CHNL4_ADDR (0x0000097C) CHNL4_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


chnl4 addr 


RW 
|oļoftļo | 


Value 


reserved | 31:15] | RO  |0x0 | Reserved | 


SS addr [14:0] | RW 0x97 the address the channel is ee to in the 
PMU chip space 
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6.36.5.2.19 CHNL5_ADDR 


0x0000004C CHNL5_ADDR (0x00000964) CHNL5_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


chnl5 addr 


RW 
poo spo, 


Value 


reserved ]|[31:15] | RO. |0x0 | Reseved | | | | | | O | 


E addr [14: EG HR — LR the address the channel is a to in the 
PMU chip space 


6.36.5.2.20 CHNL6_ADDR 


0x00000050 CHNL6_ADDR (0x00000964) CHNL6_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


chnl6 addr 


RW 
Eo jojojopfstvjognyogJystg][ o] Loo, 


Value 


31:15] | HO [0x0 |Heseved — 1 0 1 0 0 0 | 


chnl6_addr [14:0] | RW 0x964 HOT CTS CHATS SEES IO TRE address the channel is mapped to in the 
"R I LPMÜ chip space 


6.36.5.2.21 CHNL7_ADDR 


0x00000054 CHNL7_ADDR (0x00000960) CHNL7_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


chnl7 addr 


RW 
poo spo, 
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Value 


31:15] | HO [| 0x0__ | Reserved — 1 .— 1 0 O 


chnl7 addr [14:0] | RW 0x960 | the address the channel is ese — to in the 
PMU chip space 


6.36.5.2.22 CHNL8 ADDR 


0x00000058 CHNL8_ADDR (0x00000960) CHNL8 ADDR 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


chnl8_addr 


RW 
— 0 | 0 | 0 EEE — o] 


Value 


reserved | 31:15] | RO |0x0 | Reserved | 


chnl8_addr [14: 0] 0x960 HOT apa S MAPS TS address the channel is mapped to in the 
mW [TET [NT i Fe ses Te PP 


6.36.5.2.23 CHNL9_ADDR 


0x0000005C CHNL9 ADDR (0x00000968) CHNL9 ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


chnl9 addr 


RW 
| Reset | o | o j o j o j s] ojo] sjo)J 


Value 


| reserved  ]|[31:15|] | RO |O0x0 | Reseved | | | | | | OES 
SS _addr [14:0] | RW 0x968 | the address the channel is He Se esse Game e mapped IS to in the 
PMU chip space 
6.36.5.2.24 CHNL10 ADDR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 
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chnl10_addr 


LO|oļojļjoļtjļjoļjoftsļjofsļjiļjojsjojoļjo 


Value 


| reserved | (31:15) | RO =| 0x0 | Reserved | 


chnl10_addr [14: 0] 0x968 | the address the channel is SSeS RR S WESS qo TAG" to in the 
War fhea iw kā Pe sas Te 


6.36.6 Application Notes 


6.37 Thermal Controller 


Base Addr Range Addr Map Description 
0x402F_0000 ~ 0x402F_FFFF THM Controller (64KB - Protected) 


6.37.1 Overview 


@ Temperature measurement 

Support 2 thermal sensor. 

Configurable cold/hot temperature monitor and send interrupt 
Configurable Overheat auto alarm logic 


Configurable temperature low/high remind mechanism. (In normal temperature 
region) 


6.37.2 Features 


€ Controller work in 32K RTC clock or 1Mhz domain. 

@ Configurable detect temperature 

€ Configurable monitor temperature mode. (1, 2, 4, 8, 16,32 sampling average ) Default 
1 sample. 

€ Configurable temperature sample interval time. 

€ Configurable detect temperature precision. 2^8 to 2°14 
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€ Each sensor work individually. 

6 Sensor controller parameter such as temperature threshold, monitor parameter can 
change at any time. After changes the configuration, Sensor controller should start to 
work in new parameter. 

€ Each sensors interrupt even can be enable or disable individually. 

€  Verihot even can cause an interrupt or directly send verihot alarm to top level ASIC 
logic. 


6.37.3 Signal Description 
Table 6-24 Digital Interface 


Signal Name y/o Description 
clk thm | Digital Logic work clock, 32KHz. 
rst n | Reset thm top 
power down TS 
0:power on TS; (default) 

THM TS PD O 1:power down TS. 

reset THM output 

0: normal work; (default) 

THM_TS_RST O 1:reset ADC. 

THM TS CHOP EN O 0:no chop (default); 1: with chop 

0:THM reference voltage input no chop (default); 1: 
THM TS VREF CHOPEN | O with chop 


Select the VBE output 
0:low voltage vbe as output; 

THM TS VBE SEL O 1: high voltage vbe as output. 
BJT position select; 
0: ARM TS; (default) 
1: GPU TS; 


THM TS BJT SEL[2:0] O [2:1] Reserved interfaces 
THM_TS_SDOUT Sensor output,needing decimator 


| 
PCLK | APB clk 
PRESETn | APB reset 
PADDR[31:0] | APB address 
PSEL | APB Pselect 
PENABLE | APB Penable 
PWRITE | APB write 
PWDATA[31:0] | APB write data 
PRDATA[31:0] O APB read data 
PREADY O APB pready 
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THM overheat alarm O Thm Overheat alarm to system. 

THM_int O Thm interrupt to system 

THM overheatO alarm O Thm sensor0 (arm sensor) overheat alarm 
THM_overheat1_alarm O Thm sensor1 (GPU sensor) 
THM_Senser0_int O Thm sensor0 (ARM sensor) interrupt 
THM_Senser1_int O Thm sensori (GPU sensor) interrupt 


The interface of Digital and analog 


mack [LILI LILILILILILILI LILI La Le 


RST_TS 


CHOP_EN 


THM_TS_BJT_SEL 
THM_TS_VBE_S 
EL 


THM_TS_SDOUT 


6.37.4 Function Description 


6.37.4.1 the THM work status 
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Over heat 


When hot alarm even 
detect mode 
A E 
Int even 
overheat 4 A ( A 


i 


\ 

| 

" | 

Hot | 
T i | 


| | \ 
Hot to normal J \ \ 


| | 
High offset f | | 


Low offset 


Figure 6-99 THM Status and temperature threshold 


The figure 6-99 show the thm module’s different status under temperature threshold. And 
also show the status change in different temperature. Each sensor of THM can work 
individually. The THM sensor controller can set 6 temperature thresholds. The thresholds 
have different meaning for THM to detect. 


Cold: 
When temperature lower than this threshold. THM can report cold low even. If cold 
interrupt enable. Send interrupt to system. 


Low offset: 


When temperature lower than this threshold and higher than cold threshold. THM can 
report low offset even. If low offset interrupt enable. Send interrupt to system. 
High offset: 


When temperature higher than high offset threshold and lower than hot threshold. THM 
sensor controller can report high offset even. If high offset interrupt enable. Send an 
interrupt to system. 


Hot and hot to normal : 
When temperature higher than hot threshold. THM controller should enter hot status. And 


can send hot interrupt to system. At this status, if temperature drop. Only when the 


temperature lower than hot to normal threshold. The THM will exit hot status and come to 
normal status. 


Spreadtrum Communications, Inc., Confidential and Proprietary 1064 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


Overheat: 

When temperature higher than overheat threshold. It means the temperature is higher 
than a danger level for the Chip. THM sensor can send a overheat alarm to system. And 
the Soc system can reset the chip. At the same time, the THM overheat status will save in 
register and this domain do not been reset. 


6.37.4.2 The temperature detect of THM 


Sensor det valid 


Det peri cnt 


Det even plus 


Sensor mon valid 


Sensor mon cnt 


Sensor mon rdy plus 


Sensor sem run 


Sensor samp cnt < 0 >< 1 > B 0 >< 1 > 


Sensor_samp_rdy_plus 


Figure 6-100 THM temperature detection 


Figure 6-100 show the detect temperature sequence of THM. 

Det_peri_cntis a 20bit counter work in 32K clock domain. In temperature detect valid 
period. When it count the cycles equal to pre set cycles. THM will enter the 
temperature simple valid period. 

THM controller can work in 5 modes. They are sample one time. Or 2/4/8/16 
calculates average value. It depend on the setting of sensor’s mon_thm_mode. If the 
mon_thm_mode setting is not simple for 1 time. The sensor_mon_cnt will be used to 
calculate the period between 2 simple cycles. 


6.37.4.3 Clock Domain 


Totally two clocks input to THM module. 
e 32Khz/1Mhz clock is thm controller working clock. 
s APB clock for thm interface and registers. 
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6.37.5 Control Registers 


6.37.5.1 Memory map 
THM base address: 0x402F_0000 
THM Sensor0 offset address: 0x0 
THM Sensor1 offset address: 0x100 


Table THM control register 


Offset Address [Name |Description 
0x0000 Thm overall control 


0x0004 THM int ctrl Thm interrupt control 
0x0008 THM interrupt status register 


0x00 Send High 4bits of THM detect 
_ ctrl period and sensor control 


20 
0x00 SN Low 16bits of THM detect 
_cal_ : 
24 . period 
peri 
S 
0x00 E 
28 int C Sensor0 interrupt control 
trl 
S 
0x00 un 
int s Sensor0 interrupt status 
2C 
ts 
Sen0 
0x00 intr Sensor0 interrupt raw 
30 aw_st status 
S 
S 
0x00 MM i 
34 int C Sensor0 interrupt clear 
Ir 
0x00 Pang | 
int c Sensor0 interrupt counter0 
ee nto 
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Offset Address [Name | Description — — | 


Sen0 
0x00 : ; 

_int_c Sensor0 interrupt counter1 
ae nti 


Overheat and hot threshold 
0x00 | SenO hot2nor hi Hot2normal and high offset 
44 ghoff thres threshold 


0x00 Low offset and cold 
48 threshold 


0x00 
16bits simple period cycles. 


0x00 THM monitor temperature 
50 mode 

0x00 The last0 temperature 

54 record 

0x00 The last1 temperature 

58 record 


0x00 The last2 temperature 
5C record 
0x00 The last3 temperature 
60 record 
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[Offset Address [Name [Description — | 


The sensor0 current status 


High 4bits of THM detect 
period and sensor control 


Low 16bits of THM detect 
period 


Sensor1 interrupt control 
Sensor1 interrupt status 


Sensor interrupt raw 
status 


Sensor interrupt clear 
Sensor1 interrupt counter0 


Sensor] interrupt counter 


Overheat and hot threshold 


0x01 | Seni hot2nor hi Hot2normal and high offset 
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Offset Address [Name |Deseption— | 
ghoff_thres threshold 


Low offset and cold 
threshold 


16bits simple period cycles. 


THM monitor temperature 
mode 


The last0 temperature 
record 


The last1 temperature 
record 


The last2 temperature 
record 


The last3 temperature 
record 


The sensor1 current status 
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6.37.5.2 Register Descriptions 


6.37.5.2.1 THM_CTRL 


Description: 
0x0000 THM sensor enable (reset 0x0000_0000) THM_CTRL 


| Bit_| si | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 


Reserved 
LOG KI 
Reset [Eum | pede qe RC RA | pee ade] 
| Bit | 15 | 14 | 13 | i2 | t1 | 10 | 9 | 8 | 7 | 6 | 5 [ 4 | 3 |2 jo 


Sen Sen 
Reserved sort | dorO 
_en | en 


Type RO RW | RW 


Field Name Type | Reset | Description 

m is et 
[Sensor en |: [AW [o  [Sewortenaewhenseto! — — 
[Sensor en |o [RW |o [sensorOenabiewnensettot — | 


6.37.5.2.2  THM INT CTRL 


Description: 
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0x0004 THM interrupt ctrl (reset 0x0000_0000) THM_INT_CTRL 


| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Name JI" 


Reserved 


cueesa a aaa wear 
Peset | CR CR T T CR CRUCE RCRL CREE CECI 
IEEE ECT ECTS RS EESTI CERERI] 


Reserved Reserved 


Field Name Type | Reset | Description 

laii d ^ RE 

Sensor overheat alarm en R/W Sensori overheat alarm enable. Only 
this bit set to 1. Sensor1’s overheat 
alarm can send to system. 

SensorO overheat alarm en R/W SensorO overheat alarm enable. Only 
this bit set to 1. Sensor0's overheat 
alarm can send to system. 

Sensor1_int_en 1 R/W Sensor1 interrupt. Only this bit set to 1. 

emm OPE (sarma po 


Sensor0_int_en R/W SensorO interrupt enable. Only this bit 
set to 1. Sensor0's interrupt can send to 
system. 


6.37.5.2.3 — THM INT STS 


Description: 
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0x0008 THM interrupt status (reset 0x0000_0000) THM_INT_STS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Name is 


Reserved 


Reserved Reserved 


Field Name Type | Reset | Description 

PT S o 
[Sensort_overheat_alarm sts |9 — |RO |0 anen overheat alarm status. | 
|Sensor0_overheat alarm sts [8 — |RO |0 T Sensor0 overheat alarm status. | 
[Sensort_intsts |n [Ro [0 |Sensortinterruptstatus. — | 
[Sensorü int sts |0 [RO |0 | Sensordinterruptstatus ——— 


6.37.5.2.4 SENSOR CTRL 


Description: 
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0x0020 sensorO 
0x0120 snesor1 


| Bit |31 |so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Sensor control (reset 0x0000 0000) SENSOR CTRL 


Type 


C 
| | | | 
I sata a ae lg A EROR eS | era ea se T 


Sen_det_peri Sen_det_precision 


Field Name Type | Reset | Description 
Value 
THM_TS_FORCE_POWER_ON | [15] | RW power down TS 
0:power on TS; (default) 
1:power down TS. 
THM TS RST [14] RAN reset THM output 
0: normal work; (default) 
1:reset ADC. 
aM | TH cHoP ENS W" EM EE AL 0:no chop (default); 1: with chop 
us mco abit — VK C 2 ak [12] mas O:THM reference voltage input no 
chop (default); 1: with chop 
Sen_det_peri[19:16] [11:8] | RAV The period of two valid detect 
temperature action. High 4bits. Use 
32K clock to calculate. 


Sen_det_precision [7:4] | RW [0 The precision of sensor. 
4'hO: 248 
4’h1: 249 
4'h2: 2410 
4'h3: 2411 
4'h4: 2412 
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4'h5: 2413 
4'h6: 2414 


Sen_set_rdy When write 1 to this bit. All parameter 
of sensor registers will load to 32K 
domain and the Sensor will start to 
work in new parameter. This bit will 
auto change to 0. 

Sen_soft_reset Soft reset to current sensor. Write 1 
valid. 

Sen_unnormal_int_mode 1: Each detect valid will send a 
interrupt if in unmoral status. 

0: Only change status to a unmoral 
status THM will send interrupt. 

Sen_mon_en Sensor monitor enable. Only this bit 
set to 1 and then sen_set_rdy write a 
1 can start a sensor. 


6.37.5.2.5 SENSOR DET PERI 
Description: 
0x0024 sensorO 
Sensor detect period (reset 0x0000 0000) SENSOR DET PERI 


0x0124 snesor1 


| Bit_| a1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 


Reserved 


PE 
_Feset (C V 
t [15 jw ts 2] m me |e | 7 |6|5|4, as zi oi 


Sen_det_peri 


Type RW 


EZ ESENE EEE ERES ER ES EZ E DEES EEK 


Field Name Type | Reset Description 
Value 


Sen_det_peri[15:0] [15:0] | RAW. | 16'h800 | The period of two valid detect temperature 
action. Low 15 bits. Use 32K clock to 
calculate. 
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6.37.5.2.6 — SENSOR INT CTRL 


Description: 


0x0028 sensor 0 
0x0128 sensor 1 


| Bi [21 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Sensor interrupt control(reset 0xX0000 0000) SENSOR INT CTRL 


Reserved 


Type 


| S yO 
Reset (| 
| Bt [15 ta 13 | 2 m | t0 | 9 | 8 | 7 | 6 | 5 a | 3 2| 1|0 


i &S 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen overheat alarm en Hz |Rwļo | Sensor overheat alarm enable. 1 valid 


Sen det temper rdy int en RAN Sensor Baiga temperature ready interrupt 

SS <a wr iem 

Sen_overheat_int_en [5] R/W Sensor overheat int enable. valid. 
Sensor also can sent interrupt in ar 
status. 


[Ser retiem TR (RW [0  |Senserotmtensbe.ivaid — | 
Ser hot2nor inten TR [RW [0 L Sensor hot nommalint enable. vald. | 
Sen hiohot ten [1e] [RW [0 | Sensor igh ofsetint enable. 1 vaia — | 
[Sen owof inten — t [Rw [0 — [Sensorlow ofisetint enable 1 vaid — | 
[Sen co inten — Gi [RW [0 | Sensorcoldintenabie. vai — | 


6.37.5.2.7 SENSOR INT STS 


Description: 
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0x002C sensor 0 
0x012C sensor 1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Sensor interrupt status(reset 0x0000 0000) SENSOR INT STS 


Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen overheat alarm sts Ip] |Rwļo | Sensor overheat alarm status. 1 valid 


Sen det temper rdy int sts | [6] RAN Sensor detect temperature ready interrupt 
Pr INNS (m 
Sen_overheat_int_sts [5] R/W Sensor overheat int status. 1 valid. Sensor 
pr | amas 
[Sen notim ss [RM] [Rw [0 | Sensorhotintstatus. 1 vaid. | 
[Sen_not2nor inss TR [Rw [o | Sensorhot@ normal int status 1 vaid. — | 
[Sen fighof tss —  |(] [Rw [0 [Sensor hion offset int status. 1 vaid | 


Sen_lowoff_int_sts n) |Rwļo | Sensor low offset int status. 1 valid. 
Sen_cold_int_sts ip] |Rwļo | Sensor cold int status. 1 valid 


6.37.5.2.8 SENSOR_INT_RAW_STS 


Description: 
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0x0030 sensor 0 
0x0130 sensor 1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
o MM 


Sensor interrupt RAW raw status(reset 0x0000 0000) SENSOR INT RAW STS 


Reserved 


PE 
| Lee es ee ee J] 
a Monee ese Eee ees 


r fe 


| Type | 


Field Name Type | Reset | Description 
LN nc 
Sen_overheat_alarm_raw_sts [7] | R/W Sensor overheat alarm raw status. 1 
pm I ae t 
Sen_det_temper_rdy_int_raw_sts R/W Sensor detect temperature ready 
Sen. temper RON IP interrupt raw status. 1 valid. 
Sen_overheat_int_raw_sts [5] | R/W Sensor overheat int raw status. 1 valid. 
Sensor also can sent interrupt in 
dii overheat raw status. 
[Sen hot int raw sts — |[4] | RW |o  |Sensorhotintrawstatus. 1 valid. — | | Sensor hot int raw status. 1 valid. — hot int raw status. 1 valid. 
Sen hot2nor int raw. sts 3] | RW Sensor hot 2 normal int raw status. 1 
MEM NP laušanu 
Sen highoff int raw sts 2] | RW Sensor high offset int raw status. 1 
Eo Pp M 
i ee 
valid. 


[Sen cold int raw sts | | cold int raw sts [Sen cold int raw sts —  |[0] |RW |O | Sensor cold int raw status. 1 valid 
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6.37.5.2.9 SENSOR INT CLR 
Description: 
0x0034 sensor 0 
Sensor interrupt CLEAR(reset 0x0000 0000) SENSOR INT CLR 


0x0134 sensor 1 


| Bi [21 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 


B 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen overheat alarm clr m |Rwļo | Sensor overheat alarm clear. 1 valid 


Sen_det_temper_rdy_int_clr | [6] R/W Sensor detect temperature ready interrupt 
ANN fa o 
Sen overheat int clr [5] R/W Sensor overheat int clear. 1 valid. Sensor 
TE S e Gen can san momin oveen aea 
[Sermo d. | [RW [0  |Sensrhotntdea 1 valid | 
[Sen noi2nor ndr — (9 [Rw [0 | Sensorhot2 normal int clear. 1vaid — | 
[Sen pignott inter TIS [Rw [0 | Sensorhigh offsetint clear. 1 valid — | 


Sen lowoff. int clr n |Rwļo | Sensor low offset int clear. 1 valid. 
Sen cold int clr fo) |RW!0 | Sensor cold int clear. 1 valid 


6.37.5.2.10 — SENSOR INT CNTO 


Description: 
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0x0038 sensorO 
0x0138 sensor1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Name] — 32 1 . | | | 


Reserved 


Sensor int counter O(reset 0x0000 1000) SENSOR INT CNT 0 


| Name | Sen_overheat_alarm_cnt Sen_overheat_int_cnt Sen_hot_int_cnt 


Tre m 


Field Name Type | Reset | Description 
Value 

Sen overheat alarm cnt | [11:8] Sensor overheat alarm cnt. Reload 
parameter or sensor reset will clear this 
register. 

Sen_overheat_int_cnt [7:4] Sensor overheat int cnt. Reload parameter 
or softreset will clear this register. 

Sen_hot_int_cnt [3:0] Sensor hot int cnt. Reload parameter or 
softreset will clear this register 


6.37.5.2.11 SENSOR_INT_CNT1 
Description: 
0x003C sensorO 
Sensor int counter 1(reset 0x0000 1000) SENSOR INT CNT 1 
0x013C sensor1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Reserved Sen highoff alarm cnt Sen lowoff int cnt Sen cold int cnt 


T T 


Field Name Type | Reset | Description 
Value 
Sen_highoff_int_cnt [11:8] FRO |0 | Sensor high offset int cnt. Reload 
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parameter or sensor reset will clear this 
register. 

Sen_lowoff_int_cnt [7:4] Sensor low offset int cnt. Reload parameter 
or softreset will clear this register. 


Sen_cold_cnt [3:0] Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


6.37.5.2.12 | SENSOR OVERHEAT HRES 


Description: 

0x0040 SENSOR OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000 0000) 

0x0140 HOT THRES 


Reserved 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


Type 


E 
Kā (V 5] 
| Bi (ts us] eee 


Reserved Sen_hot_threshold 


Type | m w 


b © | ° |0 | ° (ga | NA (co cc oo oo 


Field Name Type | Reset | Description 
Value 


Sen_overheat_threshold | [13:0] 0x2000 | Sensor Overheat threshold 


6.37.5.2.13 SENSOR HOT THRES 


Description: 
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0x0044 SENSOR_OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000_0000) 
0x0144 _HOT_THRES 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 |22 | 21 | 20 | 19 | 18 | 17 | 16- 
| une NNNM: 


Reserved 


Type 


| Bi [15 tā 1 2 | |10|9 j8|7 je|s |a [83 [2 |t j| 
| Name | Reserved | Sen overheat threshold 


we | o | w 


Peset o0 RRA KK 


Field Name Type | Reset | Description 
Value 


Sen_hot_threshold [13:0] 0x1000 | Sensor hot threshold 


6.37.5.2.14 SENSOR HOT2NOR THRES 
Description: 
0x0048 sensorO Sensor hot to normal and high offset threshold (reset |. SNESOR HOT2NOR 
0x0148 sensor1 0x0000 0000) HIGHOFF THRES 


| Bit | 31 30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
LN I" 0)N! 


e [| 
L'IENENKRERERERERERENERKRENERKNKENKN 


Reserved 


| Bit | 15 [| 14 | 13 | 12 | 1 to | 9 | 8 | z [e [5 [4 [83 |2 | t j| 
| Name | Reserved | Sen hot2nor threshold 


pe m v 


La | ZENERENBERENBENBENBERERENBERERENKES 


Field Name Type | Reset | Description 
Value 


Sen hot2nor threshold | [13:0] 0x800 | Sensor hot to normal threshold 


6.37.5.2.15 SENSOR HIGHOFF THRES 
Description: 
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0x004C sensorO Sensor hot to normal and high offset threshold (reset |. SNESOR HOT2NOR 
0x014C sensori 0x0000 0000) HIGHOFF THRES 


| Bit | 31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
Name /— |— | M) /| | | | 


Reserved 


Type 


EL REC ESENE NA EESK 


ne m U 


|S ° | ° |° |<|oleloļeoe]o Ne 


Field Name Type | Reset | Description 
Value 


Sen_highoff_threshold | [13:0] 0x400 | Sensor high oftset threshold 


6.37.5.2.16 SENSOR LOWOFF THRES 


Description: 

0x0050 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 

0x0150 OLD THRES 


| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
L M" 


Reserved 
pe 
| Bit | 15 | 14 | 13 | 12 | t | 10 | 9 | 8 | z [e [5 [4 [83 |2 )] t j| 


pe m S 


CS © | ° | e e + co co ooo ceļo 


Field Name Type | Reset | Description 
Value 


Sen_cold_threshold | [13:0] 0x200 | Sensor low offset threshold 


6.37.5.2.17 SENSOR COLD THRES 


Description: 
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0x0054 SENSOR_LOWOFF_C 
Sensor low offset and cold threshold (reset 0x0000_0000) 
0x0154 OLD_THRES 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
Name —. /. | | | | — | 


Reserved 


Type 


EL BETS RE ESTER ER ERR AES ERE ee 


ne m U 


K Mm | of oo fo fo ft KKK KAT KK 


Field Name Type | Reset | Description 
Value 


Sen_lowoff_threshold | [13:0] 0x100 | Sensor low offset threshold 


6.37.5.2.18 SENSOR MON PERI 


Description: 
0x0058 
0x0158 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | (7 | 16 
Name | o ās 


Reserved 
nes | 00 | 
KS (C (| 
| Bit [35 | 14 | 13 | v2 | v1 | 10 | 9 | 8 | v | 6 | 5 [4 | 3 |2 |t )j|0)| 


SEN MON PERI 


Sensor monitor temperature period(reset 0x0000 0000) SEN MON PERI 


R/W 


E BECRRIZEEXEZUEENENEXEZESETIESEXEZET 


Field Name Type | Reset Description 
Value 
SEN MON PERI | [15:0] | R/W | 16'h100 | Sensor monitor temperature period when in 
2/4/8/16 average mode. 
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6.37.5.2.19 SENSOR MON CTRL 
Description: 
0x005C 
diiit SENSOR mon control (reset 0x0000_0000) SENSOR_MON_CTRL 
x 


Reserved 


| Bit_| at | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 2t | 20 | 19 | a0 | 17 | 16 


Type 


Reserved Sen_mon_mode Reserved 


Field Name Type | Reset | Description 
Value 


Sen_mon_mode [6:4] 0: sample once to monitor temperature of 
sensor. 
1: sample 2 times and calculate average 
value 
2: sample 4 times and calculate average 
value 
3: sample 8 times and calculate average 
value 
4: sample 16 times and calculate average 
value 

Sen mon max min enO 0: do not sub the max and min value in none 
0 mon mode. 
1: sub the max and min value in none 0 mon 
mode. 


6.37.5.2.20 SENSOR TEMPERO READ 


Description: 
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0x0060 SENSOR_TEMPERO_ 
Sensor read back temperature of last 0(reset 0x0000_0000) 
0x0160 READ 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
o MM 


Reserved 


Type 


(ETS N 
Peset (| 
cae ee e 


Res 
erve Sensor_temper0_read 
d 


[ Type | ro 
L—1 oo (co (cc ooo CS» ERKER 


Field Name Type | Reset | Description 
Value 


Sensor temperO read | [13:0] RO | 14'hO | Last 0 temperature read. 


6.37.5.2.21 SENSOR TEMPER1 READ 
Description 
SENSOR TEMPER1 . 
0x0064 Sensor read back temperature of last 1(reset 0x0000 0000) READ 
0x0164 


| Bit [sī 30 | 20 |2 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 
Name cr | | . -. 


Reserved 


[SS EEE 
Peset (| | (| V ll] 
| Bi (ts | 14 | 3 | 12 m 10 | 9 | 8 | 7 | 6 | 5 5a 3]|2]|1,0 


Res 


erve Sensor temperí read 


d 


"EM — — — B. /" ^» — — —— | 
Reset TKEEBERERERERERERERBEREREREREREN 


Field Name Type | Reset | Description 
Value 
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[Sensor temperi read [180] [Ro ] 140 [Last temperature re | 


6.37.5.2.22 SENSOR_TEMPER2_READ 


Description: 

0x0068 SENSOR_TEMPER2_ 
Sensor read back temperature of last 2(reset 0x0000_0000) 

0x0168 READ 


Reserved 


| Bit_| a1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | KI 


Sensor_temper1_read 


Field Name Type | Reset | Description 
Value 


Sensor_temper2_read | [13:0] [RO | 13’hO | Last 2 temperature read. 


6.37.5.2.23 — SENSOR TEMPER3 READ 


Description: 
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0x006C SENSOR TEMPER3 . 
Sensor read back temperature of last 3(reset 0x0000 0000) 
0x016C READ 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 KA KCI 
a — 3] 3 3  — — 


Reserved 


Type 


[I S A 
L3 ee ee ee J] 
ERI BSB DEES 


Res 
erve Sensor_temper3_read 
d 


Ea M 
Reset M © | ° co co (co oo cc | {AD oi 


Field Name Type | Reset | Description 
Value 


Sensor_temper3_read | [13:0] RO | 14’hO | Last 3 temperature read. 


6.37.5.2.24 SENSOR CUR STATUS 


Description: 
0x0070 Sensor current status and temperature read ready(reset 

SENSOR CUR STS 
0x0170 0x0000 0000) 


| Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
LIN IS-"-"-"-----— 


Reserved 
EA 1] ) c ü— — — — 1 || 
[Res | o | o [| o | o joo jooyoj|ooj|o)o)jo b»), 
| Bit | 15 | 14 | 13 [| 12 | t | 10 | 9 | 8 | 7 | 6 | 5 [| 4 | 3 ^2 |t j| 0| 


Res 


Reserved Sensor temper rdy erve SENSOR CUR STS 


Field Name Type | Reset | Description 
Value 
Sensor temper rdy | [11:8] FRO |0 | Means the last0 to last3 temperature read ready 
Sensor cur STS [6:0] RO |0 | For debug used. Record the current status of 
n THM 
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6.37.6 Application Note 


sensor 
and Set 
sensor 


Set 
sensor 
int 
enable 


Set 
sensor 
rdy 


Interrupt 
control 


Sensor 
onitor Y 
work 


Can Read 
temperatu 


set new 
parameter 


Interrupt 
even 


Figure 6-101 THM Software control sequence 


The THM works in 32K/1Mhz clock domain. The software read/write registers through APB Bus. 
The two sensor work individually. 

Software should first enable THM sensor. 

Set sensor work parameter. 
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Set sensor set ready to 1. 
Then THM sensor controller will load the setting of sensor and begin to detect the temperature 
under setting. 


6.38 AVS Controller 


6.38.1 Overview 


The design of AVS SC9830A is in charge of tuning voltage of the cortex-A7x(0/1/2/3).It use four 
HPMx (0/1/2/3) to monitor the cortex-Ax's processor load and adaptively tune the voltage through 
ADI bus. 


6.38.2 Feature AVS design supports the following features: 
Support AMBA APBI bus Read and Write monitoring; 

Support two ADI channels for voltage observation and tuning; 

Support 16 detection point in delay line; 

Support HPMx(0/1/2/3) enable; 

Support software configuration and monitor of triggering voltage tuning section; 
Support AVS state machine monitor, HPM report monitor; 

Support HPM tuning overflow interrupt raw/mask status and interrupt enable; 
Support tune done interrupt and tune done enable; 

Support limited step for voltage tuning, default max is 8'hff, default min is 8'bO; 


6.38.3 Function Description 


6.38.3.1 General Function 


AVS is a real-time, continuous, closed-loop power management technology. The AVS technology 
enables optimum energy management delivery to processors, ASICs, and SoCs by optimizing 
supply voltages adaptively over process and temperature variations in order to maximize 
system-level energy savings. 

In SC9830A,Cortex-A7 has dedicated DCDC, and have the advantage of AVS adoption. Four 
HPM in AP monitor the process corner and tempture of each core, report the delay of current 
circuit, AVS use this report to generate the voltage value for PMIC tuning. 


6.38.3.2 Delay Line based HPM Design 


Hardware Performance Monitor (HPM) was designed to trace the process and temperature 
change. DCDC would be tuned by ADI interface with PMU. 
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fixed by post-sim 


sel To sel T, Tra sel Tis 


al 
al 
al 
al 
al 
al 


dly_out15 dly_out14 dly_out0 
in the delay line,16 detecting points would be inserted and capturing the value progating through 
the delay line, as illustrated above. The delay value of TO/T1/T2...T15should different. TO should 
have the same latency as critical path of specify clock in WC domain, no real path would be longer 
than it.T1/T2/T3...T15 should have configurable delay line, which would be adjusted according to 
the process and speed. 


TO must be the critical path in SS/TT/FF corner. 


The delay line needs fastest mux and slow delay cell. Two types of delay cell may be better for 
flexible selection. 


As shown above, the process corner of current circuit is worst, so we need to tune up the voltage. 
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As shown above, the process corner of current circuit is best, so we need to tune down the 
voltage to save dynamic power. 


6.38.3.3 HPM Report Analysis 


The AVS controller may receive several reports sent by multiple HPMs at the same time, the basic 
method is to find the worst condition and adjust voltage to satisfy it. The worst condition which 
means each cortex have same detection value in some bits of dly_report[15:0]. For this reason, to 
meet preference firstly and then meet low power. 


nu |T1 | T1 (T1 [TI 71) 71 TTT TT T TT JT TT T IT | T | actio 
m |5 |4 |3 |2 |1 JO |9 18 |7 (6 |5 |4 |3 |2 |1 |0 |n 
SO |1 1 1 1 1 1 48S 1 111 1t (1 (1 (1 1 |DO 
WN 
S1 |0 |1 1 1 1 1 1(1jt1ļ1j|1 |1 (1 (1 (1 |1 |DO 
WN 
S2 |0 |0 |1 1 1 1 1011/11/11 d (4 (U (TF BO 
WN 
S3 [|0 10 OF Y 1 1 T1... px (lv 1 Y di (T (BO 
WN 
S4 |0 |0 |0 JO |1 1 iļt1ļ1ļ1j1tjtjt1 1 1 1 | DO 
WN 
S5 |0 |0 |0 JO |0 |1 TIT (T1. 1 (1 (T te BO 
WN 
S6 [0 |0 |O JO JO |0 |ļtjtjtjtjtijtijt (1 (1 |1 DO 
WN 
S7 |0 |0 |O JO |0 |0 0 1 1 1 (1 (1 (1 (|1 |1 |1 DO 
WN 
S8 |0 |0 |O JO |0 |0 0 0. 1 (1 (1 (1 (1 |1 DO 
WN 
S9 |0 |0 |0 JO |0 |0 0. 0.0 (1 (1 (1 (1 |1 |1 |1 DO 
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6.38.3.4 


6.38.3.5 


WN 
st |0 |0 [o Jo lo Jo Jo Jo Jo jo li (1 |1 1 (1 |1 | bo 
0 WN 
st |0 |0 [o Jo Jo Jo Jo Jo Jo jo |o |1|1 1 (1 [1 | DO 
1 WN 
st |0 [o Jo Jo lo Jo Jo Jo Jo jo lo [o |1 1 (1 [1 | DO 
2 WN 
st |0 |0 [o Jo lo Jo Jo Jo Jo jo lo [o |o |1 (1 [1 | bo 
3 WN 
st |0 [o [o Jo lo Jo Jo Jo Jo jo lo Jo jo o |1 [1 | UP 
4 

St |0 |0 |o Jo |o Jo Jo Jo Jo jo [o0 |o Jo jo (0 [1 | Up 
5 


Avs Processing FSM 


RST_POR_N 


HPM_RPT_ANLYS 


VOLT_OBS 


Several methods would be applied on HPM reports, basically, the worst case of each HPM must 
be correctly considered. 

Before voltage tuning, AVS must have the information of DCDC voltage level, for safe tuning, 
spinlock like logic should exist in PMU to prevent AVS/Software conflict on tuning. 

Typically, more or less than 10us would be necessary for voltage stable, according to the volume 
of tuning. So wait counter is designed to keep FSM hold before next monitor triggering. 


AVS Error Detection 


Error would be occurred when voltage tune overflow or underflow. 
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When error, an interrupt should be asserted and states must be stored. 


6.38.3.6 AVS PMU Interface 
AVS would synchronize DCDC voltage information from PMU, so both read and write operation 
would be necessary. 
For safe information handover, asynchronous handshake method is preferred. 
For Write operation in tuning voltage, the following signals should be defined. 
Vol_tune_reg 
Vol_tune_ack 
Vol tune val[7:0] 


Vol tune req / ) N 
Vol_tune_val[7:0] X \ X 
Vol tune ack / N 


For Read operation: 

Vol obs req 

Vol obs ack 

Vol obs val[7:0] 

Read handshake has the similar waveform as write, expect that the direction of data bus; 


TE SY J) N 


Vol obs val[7:0] X X 
Vol obs ack / N 


AON TOP AVS APB HF Register Address Map 
Base address: 0x40300000, 0x00001000, 0x00002000 


[offset Addr [Name L —  — 


0x0010 AVS WAIT. CFG AVS WAIT. CFG 
0x0014 AVS INT. CFG AVS INT. CFG 


0x0018 AVS START SINGLE AC | AVS START SINGLE ACT 
T 
0x001C AVS START REPEAT AC | AVS START REPEAT ACT 
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i aaa 
0x0020 AVS_HPM_EN AVS_HPM_EN 
0x0024 AVS_HPM_RPT_ANLS AVS_HPM_RPT_ANLS 


0x0028 AVS_HPM_RPT_VLD_STA | AVS_HPM_RPT_VLD_STATUS_0 
TUS_0 

0x002C AVS_HPM_RPT_VLD_STA | AVS_HPM_RPT_VLD_STATUS_1 
TUS_1 


0x0030 AVS_FSM_STS AVS_FSM_STS 


AVS_TUNE_LMT_CFG 


AVS_TUNE_LMT_CF 
0x00000000 AVS_TUNE_LMT_CFG (0x0000FF00) G > > ws 


Type 


ROSS 
[Reset |0 [o Jo [0 Jo Jo Jo [9 [o Jo T9 [0 Jo T9 T9 fo 
rm [wn fra fiat [vo]o [s |7 [6 [5 fa [3 ]2 [+ fo 
RW 
[Reset [1 fo [6 [o T» To [6 Te T9 | 


AVS_TUNE_LMT_CFG 


Field Name Bit Type Reset | Description 
Value 


fresened ‘(Rie [RO oo [Reema — — — — — — — 


VOLT TUNE VA - 8] | RW OxFF VOLT TUNE VAL MAXT[7:5]: 
L MAX 3'b000 : DCDC 0.6V 
3'b001 : DCDC 0.7V 
3'b010 : DCDC 0.8V 
3'b011 : DCDC 0.9V 
3'b100 : DCDC 1.0V 
3'b101 : DCDC 1.1V 
3'b110 : DCDC 1.2V 
3'b111 : DCDC 1.3V 
VOLT TUNE VAL MAX[4:0] represent 
0.1V/32. 
The result voltage 
VOLT TUNE VAL MAX[7:5] 
VOLT TUNE VAL MAX[4:0]*3mV 
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VOLT TUNE VA | [7:0] Same to VOLT TUNE VAL MAX 
L MIN 


AVS TUNE. STATUS 


Type 


(SETS eee 
[Reset |0 |o [0 |0 [o |o [o |o [o jo [o [o [o jo jo Jo | 
[Bt [t5 14 13 12 j t [roto [s |7 [6 [s [4 [8 [2 Jt Jo 

[VOLL OBS VAL = | 


VOLT TUNE VAL VOLT OBS VAL 


CC" S N 
[Reset |0 [0 jo jo jo [0 jo jo jo jo [0 [0 [0 fo [0 [0 | 


AVS_TUNE_STATUS 


Field Name Bit Type Reset | Description 
Value 


freseved fema (Ro [oo [Reeva — — — — — — — —] 


VOLT TUNE VA | [15: 8] 0x0 the voltage give to A DIE for voltage setting: 

L VOLT TUNE VAL[7:5]:change the voltage 
100mv for each step; 
VOLT TUNE VAL[4:0]5:change the voltage 
about 3mv each step 

VOLT OBS VAL |[7:0] 0x0 the current voltage of A_DIE,observed through 
ADI observe bus 


AVS CFG 


H |H 


H 


H 

P |P 
M |M 
3_|2 
R [R 
P |P 
Tt 
uM LG 
H |H 
K |K 


RIO TI e U 
RIO T3 Oo S U 
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ESOS ee 1-181: T- 


reserved reserved 


| | 
I 


Name | reserved 


type 
rr" 


AVS_CFG 


Field Name Bit Type Reset | Description 
Value 


freseved — [B1 RO [oo [Reemi — — — — — — — ] 
esere fio Ro [oo [Reeva — —  —  — 


EN 


[reserved [e [RO foo [Reeva — — 1 
[reserved — ts] [RO (oo [Reeves — — = — — 
[reserved [e [Ro oo [Rees — — | 
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[reserved — [Esp [Ro [OO Tesa — — — ] 
esere ļies [RO foo Teena — — — 
[reserved [ea [RO foo [Reeves — | 
[reserved [es [RO (oo [Reeves — — — = — — — 
[reserved [ea [Ro foo [Reeves — — = 
[reserved [et] (Ro foo [Reeves — — — 1 
[reserved [eo [Ro foo [Reeva — — — 1 


HPMS3 HPT CH | [19] RW 0x0 not used in SC9830A 
kem | [fee N 
HPM2_RPT_CH | [18] RW 0x0 not used in SC9830A 
ewm [| [o or^ "NOS 
HPM1 RPT CH | [17] RW 0x0 not used in SC9830A 
1 D p [ere 
HPMO RPT CH | [16] RW 0x0 not used in SC9830A 
kura o | N 
[reserved [nsa [RO [OO [Reeva ooo 


PAUSE_OCCUR | [8] RW 0x0 not used in SC9830A 
_ERR_EN 


reserved — [I5s| |RO [o9 Reemi OOO 


VOLT TUNE FO | [4] RW 0x0 stop tuning the voltage 
RBIDEN 


[reserved — [$1] [RO [Ow [Reema  -  — 


VOLT OBS FO |[0] RW 0x0 stop observating of voltage 
RBIDEN 


AVS TUNE STEP CFG 


AVS TUNE STEP CF 
0x0000000C AVS TUNE STEP CFG (0x01010001) G 


[mw J] 


Type 


RO 
[Reset |0 Jo [o fo [o po foi [s [0 [^ [ [6 [9 ]* ] 
t [uu [15 | 2 | ole fe [7 [6 [5 Ja [5 fe [+ fo 


[pe [RO | RW 


leg UN 
[Reset |0 |0 jo jo jo [o Jo jo |0 jo [0 jo jo [o jo | 


AVS TUNE STEP CFG 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1097 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


Field Name Bit Type Reset | Description 
Value 


reserved Jer RO [oo [Reemi —  — — — — — 


VOLT TUNE D |[24:16] | RW 0x101 | voltage set down step,fine tuning 
OWN STEP 


[reserved [nsa [RO [OO [Reed — — '  — - 


VOLT TUNE UP JE d voltage set up step,fine tuning 
_STEP 


AVS_WAIT_CFG 

AVS_WAIT_CFG (0x0007000F) AVS_WAIT_CFG 

ren [s [50 [29 [26 [27 [26 [25 [24 [25 [22 [21 [20 [o [re ED 
Type | RW 


won ANR T 
[Reset |0 |o jo jo |o [o jo jo jo jo fo jo |o [|t |t | 
Bt [1514 13 | 12 | [role |e |7 je [5 [4 |8 [2 |t Jo | 

rij eS TENER 


Name | VOLT STB WAIT NUM 
Type 


messo [0 [8 Jo To Jo Jo [6 Jo [oo 101 


AVS_WAIT_CFG 


Field Name Bit Type Reset | Description 

Value 
RND_INTVAL_W | [31:16] | RW 0x7 the time that AVS state machine remain 
bmc [Tio wa 
VOLT_STB_WAI | [15:0] | RW OxF the time that AVS state machine remain 
a d (T | eee 


AVS_INT_CFG 

AVS_INT_CFG (0x00000000) AVS_INT_CFG 

Bit |31 3029 |28 [27 |26 |25 |24 |23 |22 |21 |20 | 19 | 18 | 17 | 16 | 
Type 


(CET 
[Reset |0 [o [0 |0 [o |o jo |o [o jo [o [o jo fo jo Jo | 
———— EN EEC 


A JA Ire A JA 
Name se | se se |se ` se |se i 
rv 
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zmdjzgzmzoomzcud 
99 mnm Z C0 


z mcd Z | 


T 
U 
N 
E_ 
E 
R 
R 
_1 
N 
T 
[o Jo. 


C 
L 
R 
R 
W 
N 


ele 


He: 


AVS INT CFG 


Field Name Bit Type Reset | Description 

EN S RN 
[esewed — [iiis [Ro |oo  [Reewd  — | 
reserved [na [RO (oo T clear the pre-interrup caused by rpt format err | 
[reserved [ns [Ro [oo T clearthe interrup caused by rpt aniser | 
[rsewed [na] [RO [oxo [clear the interrup caused by rpt tune em — | 
[esed [mm [RO [oo [Reeva CS 


reserved [10] 0x0 interrup caused by rpt_format_err and allowed 
by software configure 

reserved 0x0 interrup caused by rpt_anls_err and allowed by 
software configure 


reserved interrup caused by volt_tune_err and allowed 
e A software configure 


reserved interrup caused NN rpt format err, may not 
interrupt the AVS 

AVS TUNE DO |[5] RW 0x0 clear the interrup caused by AVS interrupt 

EE EN 

AVS _ TUNE ER |[4] RW clear the interrup caused by AVS tune error 

R_INT_CLR interrupt 


[reserved fia [RO Joo [Reema 1 
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esenea Jra [RO [oo [Reed ] 


AVS TUNE DO |[ 1] RW 0x0 sofeware configuration to enable the interrupt 
NE INT EN of AVS 


AVS TUNE ER [|[0] RW 0x0 sofeware configuration to enable the error 
R INT EN interrupt 


AVS START SINGLE ACT 


LC NE I 1 VIE] 


reserved 

Type TBG S O 
Reset |0 |0 |0 |0 |0 |0 [O |0 JO JO JO Jo Jo jo (0 |O 
ur liel ea Le ea sea eas ee HL 


Name | reserved 


C 
T 
RO 
type RO 

[Rest |0 |0 jo jo jo [o jo jo jo [o [o jo jo jo Jo [o | 


AVS START SINGLE ACT 


Field Name Bit Type Reset | Description 
Value 


Br [RO [oo [Reema | 
AVS START SI |[0] RW 0x0 solfware configuration to enable the AVS 
NGLE ACT state-machine jump to trig state 
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AVS_START_REPEAT_ACT 


AVS_START_REPEAT 
0x0000001C AVS_START_REPEAT_ACT (0x00000000) 


Type | ās 
[Reset |0 |o [0 |0 |o |o [o |o jo jo [o [o jo jo jo Jo | 
[pr [1514 (13 | UH (too |e [7 je [5 [4 |as [2 |t Jo | 


Name | reserved -—— 


nee | 
S I 


AVS_START_REPEAT_ACT 


Field Name Bit Type Reset | Description 

mm aN AA 
freseved (era |Ro (oo |Reewd SSCS 
eseve |10 Jao oo [Reeva  —  ] 


AVS HPM EN 


e Jer [39 [29 [26 [27 [28 [os 24 [23 [22 2: [20 ] s [ve [7 [75 
Te [RO 
[Reset [o Jo [o [9 [0 [0 Jo [0 [0 [9 [9 [0 [9 [9 [9 [0] 
rer [15 [14 (1s [12 [m 0 [9 [8 [7 le [5 [4 [9 [2 |: [0 | 


H [H |H 


P 
M 
2 

E 


Reset sss ]o to ]0 o [0 [0 [0 19-18 fo fo fo 15 to 
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AVS_HPM_EN 


Field Name Bit Type Reset | Description 

restore GI KOMI O ee 
[esewed TRR [Ro (oo  [Reewd — | 
[reserved [ns |RO oo [Reema —— 
esere [na |RO [oo [Reeva — | 
[eseved [ne [Ro oo [Reeva — | 
[eseved [na [Ro (oo [Reeva | 
eseve — [i] [RO [O0  [Reewd — | 
reserved — [iij [RO [O0 [Reema SS | 
freseved Jt [RO oo [Reema — o 
[esed — |i8 [Ro (oo [Reeva ^ | 
esee — |iz7 [Ro [oo [Reed — | 
eseve — |[&| [RO [O0  [Reewd | 
eseve — [[5| [RO [O0 [Reema | 
eseve — [[4 (Ro [O0 [Reewd — | 


AVS HPM RPT ANLS 


AVS HPM RPT ANL 
0x00000024 AVS_HPM_RPT_ANLS (0x00070003) A 


Type | RW 


w «> 1. © ZE 
[Rest |o |0 jo jo jo [o [o [o [o [o [o [o joh (i | 
[Bit — |15 | 14 13 [12 [ 11 [10 |9. js |7 je [s [4 [8 [2 [1 [JO | 
Type | RW 


[Reset |0 Jo [0 jo jo [o jo jo [o jo [0 jo jo [o | 


AVS HPM RPT ANLS 


Field Name Bit Type Reset | Description 
Value 


HPM RPT TUN | [31:16] the boundary that need to tune down voltage 
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G H G H E 


HPM RPT TUN | [15:0] | RW the boundary that need to tune up voltage 
E UP MARK 


AVS HPM RPT VLD STATUS 0 


0x00000028 AVS HPM RPT VLD STATUS 0 AVS HPM RPT VLD 
(0x00000000) STATUS 0 


|HPMI_RPT_VLD S o a 


Name | HPM1_RPT_VLD 


Type 


[o 0 NA 
[Reset [o Jo To [9 [9 [0 Jo [0 [0 [0 [0 [0 [0 [0 Joo] 
re [nq [2 0 1:9 [9 fe [7 [5 [5 15 D [2 1: [0 | 


[SKT Nw) — | 
[Reset |0 [0 jo jo jo [0 jo jo jo jo jo fo jo [0 [0 [0 | 


AVS_HPM_RPT_VLD_STATUS_0 


Field Name Bit Type Reset | Description 
de ie 
HPM1_RPT_VL | [31:16] 0x0 monitor the HPM1 delay report 
AN 
Fini Ha OŠA SM D IAU 
D 


AVS HPM RPT VLD STATUS 1 
AVS HPM RPT VLD STATUS 1 AVS HPM RPT VLD 

0x0000002C ^ | (o 00000000) STATUS 1 

(Bit — [31 | 30 [29 | 28 |27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 |18 | 17 |16, 

Type 


ERN)" ————— — | 
[Reset [0 Jo [o [0 [0 [0 [0 [0 [0 [ [0 [0 [0 [0 [0 [0] 
re [neq [2 | [19 [9 fe [7 [5 [5 15 [5 [2 1: 19 


as ee ee ee 
(Reset |0 [0 jo jo jo [0 jo jo jo jo jo [0 jo [0 [0 [0 | 


AVS HPM RPT VLD STATUS 1 
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Field Name Bit Type Reset | Description 
Value 


HPM3_RPT_VL | [31:16] 0x0 monitor the HPM3 delay report 
D 
HPM2_RPT_VL | [15:0] adi | monitor the HPM2 delay report 
D 


AVS_FSM_STS 


Type 


BO NN 
[Reset [o [0 [o [o [0 [9 [0 [0 [» [0 [0 [0 [0 [9 Jo [9 
ret [ss [14] 18 [12 [0 [10] [6 [7 [6 [5 |4 [3 [2 [+ [0 | 


K 
Reset |0 |o jo Jo [o |o Jo [o jo [o [o jo [o jo jo [o 


AVS FSM STS 


Field Name Bit Type Reset | Description 
Value 


Bu [Ro oo Reed — — — — — — —— 
[3:0] [RO oo [AVSourentstate | 
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7 CPO System Spec 


SC9830A CPO (Communication Process) system includes W_CP system, TD_CP system 
and also a GSM-only(GGE) system. W_CP is a WCDMA/HSDPA/HSUPA and 
GSM/GPRS/EDGE dual-mode baseband (BB) processor, TD_CP is a 
TD-SCDMA/HSDPA/HSUPA and GSM/GPRS/EDGE dual-mode baseband (BB) 
processor, and The GSM-only system is a separate GSM/GPRS/EDGE baseband (BB) 
processor. The W_CP and TD_CP will not work at the same time, and they share the 
same GSM/GPRS/EDGE processor which is lacated together with TD processor in CevaO 
system, and the another GSM/GPRS/EDGE processor(GSM-only), which is exactly the 
same with the GSM/GPRS/EDGE processor in CEVAO, is located in CEVA1 sysmtem. 
This document specifies the functions and features of W CP, TD CP and GSM/GGE in 
SC9830A. 


General Description 


Platform 


SC9830A W_CP is capable of running the ARM^ ARM926EJS 32-bit RISC processor 
at up to 384 MHz, while TD. CP is capable of running the ARM" ARM926EJS 32-bit 
RISC processor at up to 307.2MHz, thus providing fast data processing capabilities. 
The high clock freguency, separated 16Kbyte code and 16Kbyte data caches are 
included to improve the overall system efficiency. 

For large amount of data transfer, high performance DMA (Direct Memory Access) 
with hardware flow control is implemented, which greatly enhance the data movement 
efficiency with reducing MCU and DSP processing load. 


External Memory 

SC9830A CP supports mobile DDR/SDR-SDRAM, Nand flash. The external memory 
interface is designed for 1.8V I/O voltage. The driving strength is configurable for 
signal integrity adjustment. 


Peripherals and connectivity interface 

SC9830A incorporates myriads of advanced peripherals for different applications. It 

supports 3 UART, 4 IIS/PCM, 3 SIM controller, and General Purpose Programmable 
l/Os(GPIO). These interfaces provide SC9830A CP users with the highest degree of 
flexibility in implementing solutions suitable for the targeted application. 
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7.2 SC9830A CP Features 


SC9830A W_CP is Spreadtrum's 3rd-generation WCDMA/GSM/GPRS/EDGE ASIC 
solution process. 

SC9830A TD_CP is Spreadtrum's 3rd-generation TDCDMA/GSM/GPRS/EDGE ASIC 
solution process. It inherits most of the features from SC880xG series with 
performance improvement and feature enhancement. 


7.2.1 


7.2.2 


V.0.2 


General Features 


W_CP with ARM® ARM926EJS (O 384MHz mixed signal baseband processor 
for WCDMA/HSDPA /HSUPA /HSPA+ and GSM/GPRS/EDGE applications 


TD_CP with ARM® ARM926EJS (O 307.2MHz, mixed signal baseband 
processor for TD-SCDMA/HSDPA /HSUPA /HSPA+ and GSM/GPRS/EDGE 
applications 

GSM-Only baseband processor for separate GSM/GPRS/EDGE applications 
External MCU interface provided, and external MCU like ARM® CAS in 
SC9830A CP1 is supported to run baseband processing instead of ARM® 
ARM926EJS in CPO 

Low power and high-performance device of mixed signal CMOS technology 
External supply voltages: battery 3.6V (typical),optional backup battery 
3.0V(typical) 


Internal supply voltages: analog 3.0V or 3.3V, digital I/O 2.85V or 1.8V(typical), 
digital core 0.9V (typical) and RTC power supply 1.8V(typical) 


Platform Features 
MCU subsystem 


ARMS ARM926EJS 32-bit RISC processor, up to 384MHz for W CP and 
307.2M Hz for TD CP 


16 KB L1 I-cache and 16 KB L1 D-cache 


High performance multi-layer AHB-Lite bus system and low power APB 
system 


Dedicate DMA with 32 logical request channels 


Two general purpose RTC timers for task schedule and system timing 
recording 
One system timer with 1 ms counting scale 
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e Watchdog timer for system crash recovery 
e Bus monitors for MCU system debug or performance analysis 
e JTAG port for in-circuit emulation 


External memory interface 
e Share EMC with AP system, support mobile DDR/SDR-SDRAM 


e SDR/DDR SDRAM are supported by External Memory Controller, with the 
features list below: 


= Support only 1.8 V devices 

= Support up to 2G bits with single CS 

=" SDRAM support 16 bit devices 

= Support up to 2 chip select channels (2 CS) 
= Support up to 1G byte devices 


Peripheral and connectivity interfaces in each CP 
e Support 3 SIM cards and both 1.8 V or 3.0 V devices 
e Three UARTs 
e Four IIS and PCM, for audio codec connection 
e 16 GPIO pins 
e 4 EIC pins for Beidou and WIFI 


7.2.3 Modem Features 
Implementation 


e Signal processing for modem functions is mainly implemented in CEVA DSP 
sub-system 
e System timing 
=" For GSM/GPRS/EDGE, recommend use a low swing 26 MHz master 
clock input. For WCDMA/TD-SCDMA, on-chip PLLs will provide 
specification required Rx/Tx clock. 
= Time tracking in power saving mode 
e Support inter-RAT handover: GSM/GPRS/EDGE to WCDMA, as well as 
WCDMA to GSM/GPRS/EDGE in W CP. GSM/GPRS/EDGE to TD-SCDMA, 
as well as TD-SCDMA to GSM/GPRS/EDGE in TD CP. 
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Note: 
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Each CP has 16 general RFCTL wires for RF chip or antenna control 
Each CP has 1 dedicate SPI ports for BB-RF chip communication 


Each CP has 14-bit D/A converter with programmable gain for Automatic 
Frequency Control (AFC) 


Each CP has 14-bit D/A converter for Automatic Power Control (APC) 


CEVAXO is a registered trademark of CEVA, Inc. 


WCDMA/HSDPA/HSUPA processor 


Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
Release 7 HSDPA, up to 21Mbps(Category 14) 

Release 7 HSUPA, up to 5.76Mbps(Category 7) 

Diversity Reception and soft combining over two receive antennas. 
Receive Decimation Filters and chip-level Matched Filter. 


Compensation Filters to offset phase/gain distortions from receive radio frequency 
circuitries. 


Real-time acquisition and measurement of WCDMA signals over multiple radio 
links 


Individual tracking and demodulation of each WCDMA signal in each radio links 
Multi-stage Automatic Gain Control 

DC Offset Compensation 

Frequency Tracking Control over local oscillator 

QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 
De-interleave and removal of the rate-matching per 3GPP specification. 
Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
Discontinuous Receive (DRX) Low Power Controller 

Real-time Turbo Encoder/Decoder 

Real-time Convolutional Encoder/Viterbi Decoder 

Interleave and Rate-matching per 3GPP specification on the uplink 
User Long Code and Short Code Generation 

Transmit QPSK Mapping, Spreading and Scrambling 

Transmit Gain Controls 

Transmit Pulse-Shaping Filters and Interpolation Filters 

Hardware KASUMI ciphering engine 

HSDPA equalization 
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e HSSCCH-less operations 


TD-SCDMA/HSDPA /HSUPA/HSPA+ processor 
e Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 9 


e Support 1880~1920,2010~2015,2300~2400 bands 

e Support single carrier HSDPA category 15 (2.8 Mbps) 

e Support single carrier HSUPA category 6 (2.2 Mbps) 

e Support single carrier HSPA+ category 24(4.2 Mbps),except MIMO 
e Cryptographic Algorithms: UEA1 and UIA1 


GSM/GPRS/EDGE processor 
e Compatible with GSM/GPRS/EDGE Release 1999, GSM850,GSM900, 
DCS1800, and PCS1900 recommendations 


e Complete in-phase and quadrature (UO) component interface between the 
Digital Signal Processor (DSP) and RF module 


e EGPRS class12, typeB (MCS1-9 in downlink and MCS1-9 in uplink) 


e Cryptographic Algorithms: (A5/1 ,A5/2, A5/3 and A5/4, GEA 1, GEA 2, GEA3 
and GEA4 algorithms) 
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Remark 
MS OEN I DSO DS1 DS2 DS3 PU SPU PD ST IE PAD PAD c 
1 0 0 on 0n 0n 0n on on on on on S 0 0 
1 0 oq oof of of Of of oa on 0 E 1 0 us 
1 0 1 on on on 0/1 0/1 0/1 0/1 0/1 1 = 1 1 
0 0 0 on on on on on 0/1 0/1 0/1 0/1 " 0 0 
0 0 1 0/1 0/1 0/1 on on 0/1 0/1 0/1 0 < 1 0 DIM 
0 0 1 on on on 0/1 0/1 0/1 on 0/1 1 - 1 1 
0/1 1 0/1 on on on on on on on 0/1 0/1 0 F 0 
0n 1 0n 0n 0/1 0/1 0n 0n 0/1 0/1 0/1 0 1 = 0 
0n 1 0/1 on on on on on 0/1 0/1 0/1 1 1 = 1 bie 
on 1 0/1 0n 0n on on 0 0 0 0/1 0 z - 0 
0n 1 0n 0n on on on 0 0 0 0/1 1 72 = x 
0/1 1 0/1 on on on 0n 1 0 1 0/1 0/1 = 
NA NA. Forbidden 
0n 1 0n 0n 0/1 0/1 0n 0 1 1 0/1 0n = 
on 1 on on 0/1 0/1 0/1 1 0 0 0/1 0 2 H 0 20k 
0/1 1 0/1 0/1 0/1 0/1 0/1 1 0 0 0/1 1 z H 1 weak pull 
0n 1 on on on on on 0 1 0 0/1 0 z H 0 ATK 
0n 1 0n 0/1 0/1 0/1 0/1 0 1 0 0/1 Z H 1 strong pull 
on 1 0/1 on on on 0/1 1 1 0 on 0 z H 0 1.8k 
0/1 1 0/1 on 0/1 0/1 on 1 1 0 0/1 1 z H 1 strong pull | 
on 1 on 0n 0/1 0/1 0/1 0 0 1 0/1 0/1 Z L 0 Pull down | 


Driver Strength Select Function: 
DS3 |DS2 |DS1 | DSO 


0 0 0 0 2mA 
0 0 0 1 4mA 
V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1110 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


0 0 1 0 6mA 

0 0 1 1 8mA 

0 1 0 0 10mA 
0 1 0 1 12mA 
0 1 1 0 14mA 
0 1 1 1 16mA 
0 0 0 0 18mA 
0 0 0 1 20mA 
0 0 1 0 22mA 
0 0 1 1 24mA 
0 1 0 0 26mA 
0 1 0 1 28mA 
0 1 1 0 30mA 
0 1 1 1 32mA 
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8 Audio Subsystem 


8.1 Overview 
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Figure 8-1 Audio subsystem architecture 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 
containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter 
(DAC) and additional analog circuitry: 
€ Anextensive power-management unit with an internal voltage reference, four 

programmable LDOs is available to generate all required internal reference voltages, 

analog supply voltages required by the device, and microphone biasing voltage from the 
analog positive 3.6V to 4.2V supply. 

€ The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, 
as well as floating or mixing input signals. It also includes a digitally controlled stereo 
microphone preamplifier 

@ The device can cover operations from 8 KHz mono voice playback to audio stereo 48 

KHz DAC playback 
@ The playback path offers signal-processing blocks for filtering and effects, and supports 

flexible mixing of DAC and analog input signals as well as programmable volume 

controls. 
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@ The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kO stereo lineout and 80 differential 
speaker. These four output drivers can be programmable independently. 

€ The PA is Class-AB mode and Class-D mode optional. 

@ Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 

€ Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 

@ Programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 KHz 


The voice band control (VBC) interface communicates with software or DMA, and this block 
contains ping-pong buffers for each channel, control registers for the entire audio subsystem, APB 
bus for AP or CP access, interrupt control and DMA interface control logic. 


Except the VBC interface, all the other parts of the system together constitute the audio codec. 
Main clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 


Three groups of 125 serial interface connect ADC/DAC of the audio codec with the VBC interface, 
two groups are for ADC channels, and the other is for DAC channels. The VBC interface is always 
the slave, and the audio codec part is the master. 


8.2 Audio Codec 


8.2.1 INTRODUCTION 


8.2.1.1 Features 
e Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask 
layers 


@ +1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) 
power supply for the analog part. 

@ Junction temperature range from -40°C to 100°C 

@ Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 

@ Three differential microphone inputs with three micbias 

@ Four audio output drivers 
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8.2.1.2 


8.2.1.3 


V.0.2 


Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
160/320 differential receiver drivers 

fully differential line outputs 

Class-AB mode and Class-D mode optional Power Amplifier (PA) 
Reduction of audible glitches systems 

B Pop reduction system 

W Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 
8/12/16/20/24/28/32/36/40/44/48/52 KHz 

Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 

Supports iis master interface for ADC decimation filter output and DAC interpolation filter 
input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 
There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


Performances 


Stereo Audio ADC 

B  Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

W Total Harmonic Distortion (THD): -85dB 

M Dynamic Range (DR): 90dB 

RB Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 
Stereo Audio DAC 
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SNR: 100dB A-Weighted 
THD: 80dB 
DR: 100dB 
PSRR: 70dB@20Hz~2kHz 
6 ADC digital gain range from -77.25-+18dB, 0.75dB step 
DAC digital gain range from -77.25~+18dB, 0.75dB step 
@ Two input Programmable Gain Amplifier (PGA) for three differential 
Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 
€ Audio output drivers’ gain independently set 
B Headphone output gain range from -36-+9dB, 0.5dB step 
M Receiver output gain range from -36dB to +9dB with 0.5dB step 
W = Lineout output gain range from -27~+18dB, with 0.5dB step 
RB PA output gain range from -24-+21dB, with 0.5dB step 
@ Audio output drivers’ typical output power 
W Headphone Class-AB or Class-G driver @3.3V: 25mW on 32Ohm load, 40mW on 
16 Ohm load 
M Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 
Hm PA driver @4.2V: 800mW on 80 load in Class-D mode, 500mW on 80 load in 
Class-AB mode 


8.2.2 ELECTRICAL SPECIFICATIONS 


8.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 8-1 Absolute Maximum Ratings 


[parameter CONDON | vau har 
mons — | | 9395 V . 
wwoov&voo — | | ows y | 
penove,vssao vasa | — | aoa y | 


In sleep mode -0.3 to 6 
Jd 


AVDD36 ys -0.3 to 5 
between |VSSAO or VSSPA 
AVDDVB AGNDVB of o -0.3 to 5 v | 
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AVDD36 or VBATPA - -0.3 to 2 V 
AVDDVB 


AVDD36 to VBATPA Im -0.3 to 0.3 V 


WuagmpuvotaAGNDVB — | —— | 
Analog inputvotageto VSS — | HS 
Operating rear temperature, TA | | — 0650 E 
Storage temperature, sg — | —— | $5015 E 
Max Junction temperature, TIMAX | —— — | — 75. E 
Powerdssipation H HD 
ET — |. s fow 


(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent 


damage to the device. These are just stress ratings, and functional operation of the device at 


these or any other conditions beyond those indicated under “recommended operating 
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended 
periods may affect device reliability. 


8.2.2.2 Recommended Operating Conditions 


AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 8-2 Recommended Operating Conditions 


PARAMETER SYMBOL 
Operating free-air temperature TA 
Junction temperature TJ 
AVDD36, 

VBAT power supply (1) VBATPA 
Analog power supply (2)(3)(4) AVDDVB 
Output amplifier power supply | VDDAO 
(2)(3) 
Digital power supply VDD 
Sampling frequency Fs 
MCLK frequency CLK26M 
1) Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
3) Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
4) Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


( 
( 
( 
( 
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8.2.2.3 Required External Components 


The following table summarizes the external components required for a proper working of the 
device, except those used for the analog input and output signals: 


Table 8-3 Required External Components 


DESCRIPTION 
Cext, ceramic reference decoupling capacitor 
Cext, tantalum reference decoupling capacitor 
Tantalum analog power supply decoupling 
capacitor 
Ceramic AVDD36 decoupling capacitor 
Ceramic AVDDVB decoupling capacitor 
Ceramic VDDAO decoupling capacitor 
Ceramic VBATPA decoupling capacitor 
Ceramic AVDDPA decoupling capacitor 
MICBIAS decoupling capacitor 


8.2.2.4 Electrical Characteristics 


8.2.2.4.1 ADC Channel 


Measurement conditions: 

At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine 
wave with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement 
bandwidth 20 Hz — 20 KHz, unless otherwise specified. 


Table 8-4 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 
Full-scale input signal, | 0 dB gain 
differential inputs (1) 


21 dB gain 
Full-scale input, single | 0 dB gain 
ended 
SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
Dynamic range, mic | 0 dB gain 
inputs (3)(4) 
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21 dB gain 


Dynamic range, line | O dB gain 
inputs (3)(4) 


21 dB gain 


THD, mic inputs (3)(5) 0 dB gain 


THD, line inputs (3)(5) 0 dB gain 


PSRR, differential input | 20Hz-2kHz 
(6) 


Channel separation, mic | 0 dB gain 
inputs (7) 


Channel separation, line | 0 dB gain 


inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all | 0 dB gain 
inputs 


Includes 10pF for ESD, 
bonding and package 
Input capacitance pins capacitances 


Input bypass 
capacitor 
The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, 
A-weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 

Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the 
input short circuited, with 60dB added to compensate the small input signal, measured 
A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer 
to the rms value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Channel separation for any input connected to the ADC left channel and any other input 
connected to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left 
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(right) channel, right (left) channel input short, the ratio of the rms output level of the right (left) 
channel to the left (right) channel. 


Table 8-5 Electrical Characteristics — Micbias Part 


PARAMETER 


Bias voltage 


CONDITIONS 
Programmable 
settings, 1 kO 
load 


Current sourcing 


Power supply rejection ratio 


DAC Channel 


Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine 
wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement 
bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 8-6 Electrical Characteristics - DAC Channel Analog Part 


PARAMETER 
HEADPHONE OUTPUTS 
Full-scale output voltage 


CONDITIONS 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 160 load 


3 dB gain, 16Q load 


Full-scale output power 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Vout=600mVrms 


Vout=30mVrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 
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Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kQ load 


3 dB gain, 10kQ load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


Full-scale output voltage 


0 dB gain 


0 dB gain, 80 load 


4 


Output power 
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9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


O dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po-300mW 


THD (2)(4) 


O dB gain, 80 load, 
Po-200mW 


9 dB gain, 80 load, 
Po-300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


Full-scale output voltage 


0 dB gain, 80 load 


0 dB gain, 80 load 


9 dB gain, 80 load 


Output power 


O dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


O dB gain, 80 load, 
Po-300mW 


9 dB gain, 80 load, 
Po=550mW 


THD (2)(4) 


O dB gain, 80 load, 
Po-300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


V.0.2 


Gain step 
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Gain error 


Idle noise (7) 0 dB gain, 80 load 


HP AMP OUTPUTS (Class-G Mode) 


Output Offset Voltage 


THD+N 
Output Power R=16 


THD+N 
R=32 


(1) 


SNR (A-Weighted) 
Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 


(2) All performance measurements done with 20 KHz low-pass filter and, where noted, 
A-weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 

(3) A-weighted, 1 KHz sine wave @ Full Scale -40dB. The specified value is extrapolated by 
adding 40dB to the measured SNR. 

(4) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer 
to the rms value of the signal. 

(5) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(6) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC 
right (left) channel, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 

(7) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

8.2.3 Reference Pin Description 
Pin No. Name Type Description 
(Audio) HEADMIC_IN | Head set MIC detect input 
AUXMICP | Auxiliary MIC positive input 
AUXMICN | Auxiliary MIC negative input 
HEADMICP | Head set MIC positive input 
HEADMICN | Head set MIC negative input 
MICP | MIC positive input 
MICN | MIC negative input 
AIL 1 | Line in input signal 
AIR1 | Line in input signal 
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HEADMICBIAS 
MICBIAS O MIC bias output signal 
AUXMICBIAS O Auxiliary MIC bias output signal 
AORP O Line out signal 
AORN O Line out signal 
VREFN | Audio ADC reference 
VCMI 
VCOM IO Audio VCOM signal 
AGNDVB G Audio analog Ground 
AVDDVB P Audio analog power 
VBAT_AUDIO P Supply for audio codec 
VDDAO P Audio driver power 
HEAD_P_L O Head phone L output 
VSSAO G Audio driver Ground 
HEAD_P_R O Head phone R output 
EARN O Earphone output N 
EARP O Earphone output P 
AVDDPA P Audio PA LDO output 
VBATPA P Supply for audio PA 
PA_OUTP O Audio PA output P 
PA_OUTN O Audio PA output N 
AVSSPA G Audio PA ground 
VSS G Audio Ground 
AUD DASYNC lo Digital audio DAC bits streams 
control 
AUD DADO | Digital audio DAC bits streams data 
AUD DAD1 | Digital audio DAC bits streams data 
AUD_ADSYNC lo Digital audio ADC bits streams 
control 
AUD ADDO O Digital audio ADC bits streams data 
AUD_DANGR 
AUD_DANGL 
AUD SCLK lo Digital audio bits streams control 
clock 
HEAD DRO L O Headphone drvie output Left 
HEAD DRO R O Headphone drvie output Right 
HEAD AMPG INL | Headphone Class-G input Left 
HEAD AMPG INR | Headphone Class-G input Right 
AMPG_VCOM G 
CPVDD P Power supply for Class-G 
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CPGND G Ground for Class-G 
CPNEG P Negative supply for Class-G 
CAP P lo Change pump flying cap (1uF) 
positive terminal 
CAP. N lo vage pump flying cap (1uF) 
negative terminal 
8.2.4 AUDIFD Register Descriptions 


AUDIFD AP base address: 0x4001_0000 


Offset Description 
Address i 


0x0000 AUDIF_CTLO 
0x0004 ADC_FIFO_STS amas | FIFO status 


8.2.4.1 AUDIF_CTLO 
Description: AUDIFD control 
AUDIF CTLO(Reset 0x0) 


JAUDIFCTLO(Reset 0 
| Bit |31 |so|2 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name — — Q 


Reserved 


: E m I 


| Type | 
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Field Name R/W Reset Description 
Value 


ei — Ro — zm | SSCS 


audif 5p mode [6] RW 1'h1 1: not use external ad sync 
pin 
0: use external ad sync pin 


ad sync sel [5:3] RW 3'h0 Ad sync delay selection: 
0: da_sync delay 1 cycle 
1:da_sync delay 2 cycle 
2: da_sync delay 3 cycle 
3: da_sync delay 4 cycle 
4: da_sync delay 5 cycle 


[msn [ea [o E |o 


8.2.4.2 ADC_FIFO_STS 
Description: ADC FIFO status 
ADC FIFO STS(Reset 0x0) 


ADC FIFO_STS(Reset 00) | | 
Bit |31 |so|2 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ADC 
FFļ_ 7 
Reserved ADC_FIFO_ADDR_R | ADC_FIFO_ADDR_W 
O_A 
F 


LILGEENE T MEM 
CSC RE EEE 


Field Name R/W Reset Description 
ELENA AEN DE 
[Apo Fo AF [B (Ro [tmo |ADGFFO almost full signa | 
ADC FIFO EMPTY R | [7] 1'h1 ADC FIFO real empty. 
There is no data in ADC 
V K a ~ 
FADO FIFO FUL_W |e [RO |t [ADCFIFOrealful | 
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[ADC FIFO ADDR A [i53] [RO [ano [AbGFFOreadadaress | 


ADC FIFO ADDR W | [2:0] IRO |  |3h0  |ADCFIFO write address 


8.2.4.3 DAC_FIFO_STS 
Description: ADC FIFO status 
DAC FIFO STS(Reset 0x80) 


|PAC_FIFO STS(Reset 0x80) | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


- SY 


| Type | 


ES K 


Field Name R/W Reset Description 
Value 


DAC_FIFO_EMPTY_R | [7] Th1 DAC FIFO real empty. 
There is no data in ADC 
FIFO 


DAC_FIFO_FULL_W |[6] [RO [Tho | DAC FIFO real full. 
DAC_FIFO_ADDR_R | [5:3] [RO |  ]|3h0 | DAC FIFO read address 
DAC FIFO ADDR W | [2:0] IRO |  |3h0 [DAC FIFO write address 


8.2.4.4 AUDIF STS 


Description: AUDIF internal signal status, used for debug 
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[nos — [mwsmmenay H 
Lm [sco [2 [2s | 2 [25 [25 [2 [s [ 2 5 [8 | 9 [8 [7 5] 
Pme 0 RAI] 


Reserved 


dc k -| - J 0 : 


| Type | 


Field Name R/W Reset Description 
Value 
CUR ST ps Ro |zm [memaismsae — | 


er e — [eo es NN "nando — — 
or ero 


ADC_RX_DATA_RDY | [0] IDE If “1”, begin to receive data 
from A-die 


8.2.4.5 RAW_STS 


Description: FIFO exception status 
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[nomo = RAW STORER H 
Ten [x] [2 ||” [5 [25 [ 2 [s [ 2 5 [8 | 9 TR 
Pme 0 RAI] 


Reserved 


| Type | 


EK 
Reset | (| | | | (| | HH 
Field Name R/W Reset Description 
Value 
ADC_FIFO UNDERFL_STS |1 1'hO When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC FIFO UNDERFL STS CLR 
can clear this bit. 
DAC FIFO OVFL STS 1'hO When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC FIFO OVERFL STS CLR 
can clear this bit. 


8.2.4.6 RAW STS CLR 


Description: FIFO exception status clear 
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nono — Ļaaw sms Gamma H 
Lm [spo [2 [2 [2 [25 [es [2 [s [2 i [8 | 9 TR 


Reserved 


Type 


EN 


| Type | 


E21 
Reser | (| T1915 EMEN 
Field Name R/W Reset Description 
Value 


ADC_FIFO_UNDERFL_CLR | 1 WO 1'hO Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 

DAC_FIFO_OVFL_CLR WO 1'h0 Write “1” to this bit will clear 


8.2.5 Digital Filter Details 


8.2.5.1 Overview 


The Audio Codec include two part: digital part, and analog part. 

Digital part include DAC path and ADC path.DAC path is to handle mp3/DSP signal 
from voice bank control module. Interpolation filter, sample rate convert block are 
implemented in DAC path for convert voice signal sample rate to 6.5MHz, mute 
control block is also implemented for voice mute application. ADC path is to handle 
voice signal from Codec. Sinc filter, sample rate convert and decimation filter are 
implement in ADC path for converting voice signal sample rate to responding 
sampling rate, then voice signal send to voice bank control block or DSP. 
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8.2.5.2 Features 

€ Both APB bus and DSP Z bus can access the same Audio Codec Digital control 
registers 

@ Support four ADC channel, can configure to four Digital MIC, or Two Digital MIC 
with Two analog MIC from analog Codec. 
Support two DAC channel. 
Master IIS interface for DAC and ADC channel with Voice banc control. 
DAC SRC can support 


96KHz/48KHz/44.1KHz/32KHz/24KHz/22.05KHz/16KHz/12KHz/11.025KHz/9.6K 
Hz/8KHz. 


@ ADCSRC can support 
8KHz/1 2KHz/1 6KHz/20KHz/24KHz/28KHz/32KHz/36KHz/40KHz/44KHz/48KHz/ 
52KHz 

6 Support DAC auto mute when sample rate changing, software also can control 
mute for special application. 


e Support ADC path loop to DAC path for Codec test in TEST mode. 


8.2.5.3 Function Description 
L 
Ga TR "Es VS "S "S  - DAL 
ius MEM 
A "| INIPLt5 "| INIPLt13 | "| src [| "| MUTE 


Ak Â T 
a ECIM |5 l'* SRCtNĻ13 |*% SINC} 25 
IIS 
[* ECIM |5 [| SRCÍN|(13 * SINC |25 
I — ECIM |5 |* SRC LN ['* | SINC} 25 
IIS 3 
v ECIM |5 [l'* | SRC1NĻ13 [* | SINC |25 
Figure 8-2 Audio Codec Digital Part 
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8.2.5.4 Digital Filter Control Registers 


8.2.5.4.1 Memory map 
AP base address: 0x4000_0000 


Offset Description 
Address i 


ca aa < RX 
[moe faos OOS 
[mooc foao saoo J 
[moo foao somero | o= = .| 
[moi foao somo | J 
[mor faoc sacon J 
[moic AUD LOOP TEST (J 
[mom Tanga J 
[mom aomen J 
nnes aug Rn [SOS 
nnec Taga rra T 
[mos [Ab omeen T 
[mox [acsee [-— 


8.2.5.4.2 Register Descriptions 


8.2.5.4.2.1 AUD TOP CTRL 
Description: AUDIO Digital Control 
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Ten [sco [2 [2 [2 [25 [25 [2 [8 [ 2 5 [8 | 9 [s [7 [5] 


Reserved 


ADC1 SINC ADC1 IIS S ADC SINC | | ADC IIS SE | DAC IIS SE 
1E 
IN SEL N SEL 
NR NL 


Se a E EE CP 


Field Name Reset Description 
Value 


ADC1 SINC IN SEL | [15:14] 0: adci sinc data from 
analog adc sdm data 
1: adc) sinc data from dac 
sdm out 
2: adci sinc data from 
DMIC1 


ADC1_IIS_SEL [13:12] 0: adc1 path select iisO port 
1: adc1 path select iis1 port 
2: adc1 path select iis2 port 
3: adc1 path select iis3 port 


ADCi EN R [1] pw 
ADC1_EN_L [10] Bw [Oo ooo 


ADC SINC IN SEL | [9:8] RAN 0: adc sinc data from 

analog adc sdm data 

1: adc sinc data from dac 

sdm out 

2: adc sinc data from DMICO 
ADC IIS SEL [7:6] RAN 0: adc path select iisO port 

1: adc path select iis1 port 

2: adc path select iis2 port 

3: adc path select iis3 port 
DAC IIS SEL [5:4] 0: dac path select iisO port 

1: dac path select iis1 port 

2: dac path select iis2 port 

3: dac path select iis3 port 
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disable 
1: adc path right channel 
enable 


DAC_EN_R [2] 0: dac path right channel 
disable 
1: dac path right channel 
enable 


ADC_EN_L [1] 0: adc channel 
disable 
1: adc channel 
enable 


DAC EN L [0] 0: dac channel 
disable 
1: dac channel 
enable 


8.2.5.4.2.2 AUD_CLR 
Description: AUDIO Digital Clear 


[ee avoce og — T] 
Cm [so [2 [2 [2 [2 2 [5 2 [2 [o | e 8 [79] 


Reserved 


| Type | 


[FieldName [Bt [AW [Reset Value | Description — 
Resen — [m3 —] —— H H 
moran — [EB —— ]wo — [9 — — |Wewipsndea — 
acar [m — wo [eo — t:dacpath lear — 
Doc un — ge — |wo — 9 [Macpher — — 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1133 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GU SPREADTRUM SC9830A Device Specification 


8.2.5.4.2.3 AUD IIS CTRL 
Description: AUDIO IIS CONTROL 


noxs — muscmueses ww ——  — — | — J 
Lm [sco [2 [25 [2 [25 [25 | s [s [ 2 KE | elev] wl 


Reserved 


ADC IO MO | DAC IO MO l 
ADC_IOWL DAC_IOWL 


CMS BŪSU KONE IRL TI 


Field Name R/W Reset Description 
mL NE 1 aai 
ADC_IIS_CKGATE_EN [15] R/W DAC iis dummy clock gate 
PT a 
MT (moror 
en 


ADC BCLK POL [13] |RAW |o .  [|ADCBCLK polarity 
DAC BCLK POL [12] BMW |o  J  [|DACBCLK polarity 


DAC SAMPLE PHASE SEL | [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
ADC IOWL [10:9] R/W 3 0: 16 bit word length 
1:18 bit word length 
2: 20 bit word length 
3: 24 bit word length 


DAC IOWL [8:7] 0: 16 bit word length 
1: 18 bit word length 
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2: 20 bit word length 
3: 24 bit word length 


ADC IO MODE [6:5] RAN 0: iis mode 
1: dsp mode 
2: pcm mode 
3: reserved 


DAC IO MODE 0: iis mode 
1: dsp mode 
2: pcm mode 
3: reserved 


ADC LR SEL 0: 0: low for left channel 


1: high for right channel 
1: 0: low for right channel 
1: high for left channel 
DAC LR SEL 0: 0: low for left channel 
1: high for right channel 
1: 0: low for right channel 
1: high for left channel 
IIS CLKDIV MODE DAC & ADC IS clock 
divider: 
0: iis clk div 1 
1: iis clk div 2 


8.2.5.4.2.4 DAC SRC CTL 
Description: AUDIO DAC SRC control 


DAC SRC CTRL(reset 0x03F0) EF = |] 
| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


EE E DAC MUTE DIV1 CTL DAC MUTE DIVO CTL DAC FS MODE 


īve m [awd 
L'IERENENENKNEN Pete [eto 
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Field Name R/W Reset Description 
peewee O A M Pee 
DAC_MUTE_EN [15] R/W 1 0: disable mute 
meme ee 
DAC_MUTE_CTL [14] R/W 0: disable soft mute 
eere Pane 
DAC_MUTE_DIV1_CTL [13:10] R/W Dac mute counter1 
threshold, step is controlled 
E counterO 
DAC MUTE DIVO CTL [9:4] R/W mute counterO 


- O©O ON OG RO D = O 


DAC_FS_MODE [3:0] R/W Dac src fs frequency : 
: 96K 
: 48K 
:44.1K 
: 92K 
: 24K 
: 22.05K 
: 16K 
: 12K 
: 11.025K 
: 9.6K 
0: 8K 


8.2.5.4.2.5 DAC SDM CTLO 
Description: AUDIO DAC SDM controlO 
DAC SDMO CTL(reset 0x0100) 


|PAC_SDMO_CTL(reset_oxot00) | 
| Bit_| a1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 R 


Reserved 


DAC SDM DAC SDM 
Reserved DAC SDM DODVL DAC SDM DIDVL 


v o ëE 
[Reset ë ë EE S 
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Field Name Reset Description 
Value 


Resev (na fifo 
a ju] 


DAC_SDM_DIDVL a [RW |0 [Ditherin level 
DAC SDM DO sai [RW [o  Diherow mode | 
DAC SDM DI ro) [Rw — [o — |bimerinmode | 


8.2.5.4.2.6 DAC SDM CTL1 
Description: AUDIO DAC SDM control1 
DAC SDMO CTRL(reset 0x0008) 


|DAC_SDMO_CTRL(reset_0x0008) | 
| Bit | 31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | (7 | 16 


Reserved 


Type 


E: Ñ 


| Type | 


Field Name R/W Reset Description 
Value 
nsu] [AW jo | +t 


DAC_SDM_SOFT_RST_R |[9] [RW |0  [|DACrightsdm soft reset 
DAC_SDM_SOFT_RST_L |[8] | |RW |o  |DAC left sdm soft reset 


DAC_SDM_TEST [7:0] R/W 8'h08 Test[7]: select test out „or 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 
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8.2.5.4.2.7 ADC_SRC_CTL 
Description: AUDIO ADC SRC control 


nos — TRR soma cue: a T J 
Lm [spo [2 [2 [2 25 [2s [ s 2s [2 i [8 | 9 [s [7 5] 
LOIN RN 


Reserved 


Reserved ADC1 SRC N ADC SRC N 


Field Name Reset Description 
Value 


[Reewd [ma  [Rw o0 — | 

ADC1 SRC N [3:0] RAN Adc src upsample tap, 
mum Rm oq eum 
ADC SRC N [3:0] RAN Adc1 src upsample tap, 
Md m po js 


8.2.5.4.2.8 AUD LOOP TEST 
Description: AUDIO loop test control 
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[manc [AUD LOOP Testees MOD T] 
Ten [sco [2 [2 [2 25 [2s | s [s [ 2 [i [8 | 9 [8 [7 E 


Reserved 


Type 


_ LOOP_PATH 
Reserved LOOP_FIFO_AE_LVL | LOOP_FIFO_AF_LVL 
_SEL 


| Type | 


Field Name Reset Description 
Value 


mes cr DSL [ras NAS 


LOOP_ADC_PATH_SEL R/W 0: loop select m 
1:loop select ADC1 


LOOP_FIFO_AE_LVL [8:6] R/W Audio loop fifo empty 
LOOP_FIFO_AF_LVL [5:3] R/W 4 Audio loop fifo full 
watermark 


LOOP_PATH_SEL [2:1] R/W Loop path sel[0]: Audio 
loop loop fifo out left 
channel select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 

Loop path seli: ^ Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
dac right channel, 

1 : adc left channel loop to 
dac right channe 


AUD LOOP TEST fo) |  |RW |o [Audio loop enable 
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8.2.5.4.2.9 AUD STSO 
Description: AUDIO status 


nos — [mmsreeser mam — — — — —| —— | 
Lm [spo [2 [25 | 2r [25 [25 [2 [s [2 5 [8 | 9 TR 
Dame E RA] 


Reserved 


7 
AUD INT M AUD INT R 
Reserved ST MUTE 
ASK AW 


Field Name Reset Description 
Value 


mss [o p 
AUD_INT_MASK Bi ope e Aud int status after mask 


AUD_INT_RAW = Aud int source status: 
BitO : mute start int 
Bit1 : mute done int 
ST_MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


8.2.5.4.2.10 AUD_INT_CLR 
Description: AUDIO INT clear 
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C T | 
Fm [sco [2 [2 [2 s [0s [2 s [2 5 [8 | 9 TR 
Dum [| RAI] 


Reserved 


| Type | 


Field Name Reset Description 
Value 


ma [e ce — 
AUD MUTE DONE INT CLR HMM Aud mute done int clear 
AUD MUTE START INT CLR [Ro] — [Wo [o  [Audmutestarintcear | 


8.2.5.4.2.11 AUD_INT_EN 
Description: AUDIO INT enable 
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nos — aun mm eee eux, — — T | 
Lm [sco [2 [2 [2 25 [5s [2 [s [2 [8 | 9 [s TR 
Dum [| RAI] 


Reserved 


[EEE 
K CC] 
| Bt [15 14 3 | 2 | t | vo j 9 j| e | v | e j  s as | 2 |i | o 


EM 


| Type | 


Field Name Reset Description 
Value 


a — 
AUD MUTE DONE INT EN E A TTE Aud mute done int enable 
AUD MUTE START INT EN | [0] [WO |O  ] Aud mete start int enable 


8.2.5.4.2.12 AUDIF FIFO CTL 
Description: AUDIO Interface FIFO control 


ADC FIFO AF LVL(reset 0x0003) Eo 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name ees | 


Reserved 
Type 


ICBEJEJESESEREIERESESEREREREREREREE 


Field Name R/W Reset Description 
Value 
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Fens 1 [o — 8 


ADC FIFO AF LVL > 0] R/W AUDIF ADC fifo write 
domain full watermark 


8.2.5.4.2.13 AUD_DMIC_CTL 
Description: AUDIO ADC DMIC control 
ADG FIFO AF LVL(reset 0x0000) 


[ADC FIO AF LVb(eset Ox000) | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


lēcas sam 
KS C | 
— mm pL 


ADC1_DMIC 
1D ADC_DMIC_ 
Reserved _CLK_MOD IC_L 
IC_E R_S CLK_MODE 
E R_S 


| Type | IET | Rw 


Field Name R/W Reset Description 
Value 


Reseved ļis8i [RO 


ADC1_DMIC_EN [7] R/W Dmic1 enable 
0: disable 
1:enable 

ADC_DMIC_EN DmicO enable 
0: disable 
1:enable 


ADC1_DMIC_LR_SEL Dmic1 left or right channel 
select: 
0: high for left 
1: high for right 

ADC1 DMIC CLK MODE : 0: dmic1 clock frequency 
is: 6.5MHz 
1: dmic clock frequency is: 
6.5/2MHz 
2: dmic1 clock frequency 
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is: 6.5/3MHz 
3: dmic1 clock frequency 
is: 6.5/4MHz 

ADC DMIC LR SEL DmicO left or right channel 
select: 
0: high for left 
1: high for right 


ADC DMIC CLK MODE 0: dmicO clock frequency 
is: 6.5MHz 
1: dmicO clock frequency 
is: 6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4MHz 


8.2.5.4.2.14 ADC1 IIS CTRL 
Description: AUDIO ADC1 IIS CONTROL 
AUD IIS CTRL(reset 0x0000) 


[AUD IS CTRL(reset_0x0000) | oo O 
| Bit | 31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 | 16- 


Reserved 


Field Name R/W Reset Description 
Value 
ADC1_IIS_CKGATE_EN ee E ADC1 iis dummy clock gate 
en 
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[Ax BOLK POL ë [S [sw [e  [Abersorkpoaty — | 
ADC1 IOWL [4:3] RAN 3 : 16 bit word length 

: 18 bit word length 
ADC1 IO MODE [2:1] RAN 

: dsp mode 

: pem mode 

: reserved 
mooss [pac som ocus oe) | 
| Bit | 31 | 30 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


0 
1 
2 
3 
0 
1 
2 
3 
0 


: 20 bit word length 
ADC1 LR SEL [0] RAN : 0: low for left channel 
1: high for right channel 
: 0: low for right channel 
1: high for left channel 


: 24 bit word length 
: iis mode 
8.2.5.4.2.15 DAC SDM DC L 
Description: AUDIO DAC SDM DC Low 16 bit control 


Type 


C 
nes | ee 
KSC aes esses ewes 
pr Á -——Àg 


DAC SDM DC L 


Type 


Field Name Reset Description 
Value 


ma  — — iip [ew —][e —— 


DAC SDM DC L K 50 tana DAC sdm dc parameter low 
16 bit 


8.2.5.4.2.16 DAC SDM DC H 
Description: AUDIO DAC SDM DC High 8 bit control 
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[masc Jonc som pe ngeser mo ——  — T J 
Lm [sep [2 [2 [2r 25 [25 [ s [s [ 2 2 [8 | 9 [58 [7 [5] 
[iene [DD Dn RAW] 


Reserved 


Field Name Reset Description 
Value 


Reseves [ee [w (H | 


DAC_SDM_DC_H E R/W DAC sdm dc parameter 
high 8 bit 


8.2.6 Codec Registers 


8.2.6.1 Memory Map 
AP base address: 0x4003 8600 


[offset Addr [Name Testos —  — ] 
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tna 
«0000 
0074 


8.2.6.2 Register Description 


8.2.6.2.1 ANA PMUO 


0x00000000 ANA PMUO (0x00000000) ANA PMUO 
|31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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reserved 


ugs pep | an poe pre pe p [au re e i rr [ne (auļo as 
[Reset o|o lololo lotoloto olol o lo | MR 


ANA_PMUO 


Value 


reserved | [31:16] | RO  |0x0 | Reserved | 
STT Pr ew W Bm IE 0x0 AS PACTIS SPRL PORS Switch enable" PA (Driver SPKL) power switch enable 
EN gn 

= disable 1 = enable 


_LDO ull AUDIO LDO PA ae signal 
IF PA SW_EN = 
0 = disable 1 = enable 
IF PA SW EN = 1 
0/1 = disable 


AUDIO PA EN Li PK". PA oe SEINE piod a 
disable enable 


AUDIO OVP P MN MEE battery over voltage protection circuit 
D power down signal 
= power up 1 = power down 


AUDIO OVP LD | [11] Rado battery over voltage protection circuit 
O_EN LDO enable signal 
0 = disable 1 = enable 
AUDIO_LDO [10] RW 0x0 Audio LDO CG power down signal 
EN 0 = disable 1 = enable 


AUDIO VB EN RW 0x0 Audio Core LDO Enable Signal 
E 0 = disable 1 2 enable 


AUDIO VBO E |[8] Audio DRV LDO Eun PI 

N 0 = disable - enable 

BIA ln | 7] Audio Headset rapaz Enable Signal 
0 = disable 1 = enable 


AUDIO HEADNI [6] | šā Headset Micbias šā ee eee | Enable Signal 
C SLEEP EN rā 5 l = disable 1 = enable 
AUDIO VB NLE TTS) cmt Audio LDO VB/VBO prevent reverse flow back 


AK_PD power down signal 


= power up 1 = power down 
ee PD | [4] ESAME S cst plug ge detect is signal 
RW barā Audio class-G spread ene able signal 
0 = disable 1 = enable 
W 


disable 1 = ena 
ASI eel [3] 
0x0 Reserved for 2723/2721 


g] | | 
0 
[reserved [[1:0] [RO [0x0 Reserved «1 | 
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8.2.6.2.2 ANA PMU1 
0x00000004 ANA_PMU1 (0x00000080 ANA_PMU1 
| Bit 


| Reset [ o | o | o j o | o | o | 


ANA PMUI 


Value 


| reserved  1|[91:16] | ———— | Reserved | 

O BT | EN | [15] Audio Reference Voltage Enable "ROSE ESISrencs VOSS Kape SGI 
0 = disable - enable 

AUDIO BG IBIA | [14 RW 0x0 Audio Ibias Enable Signal 

SEN | i FAN 0 = disable 7 = enable 

AUDIO VCM E |[13] RW Audio VCM Enable Signal 

N 0 = disable 1 = enable 


AUDIO _VCM B | [12] RW 0x0 Audio VCM Buffer Si 92 D 
UF EN D | |" — [osdisabe = enable 
AUDIO SEL V [11] RW elect VCMI to output erable sane 
MI 0 = disable 1 = enable 


AUDIO VCMIF | [10] RW 0x0 VOMI fast charging ene Sine 
asr en o | los disable = enāble 
AUDIO MICBIA . | [ 9] RW 0x0 Audio micbias enable sane 

S_EN 0 = disable 1 = enable 


AUDIO AUXMI 8] 0x0 Audio AuxMicbias enable signal 

BIAS EN cC | sr Did 0 = disable t= enable 

AUDIO LDO [7] 0x1 O over current protection circuit 
_OCP_PD poner down signal 


= power down 


AUDIO_LDO [6] RW 0x0 Adis LDO hort protect function power 
_SHPT_PD abit signal 

= power up 1 = power down 
ene ao il lee Ride ee CG ener proe vth select signal 


AUDIO To [4] DO Cut mes ads res enable signal 
EN CUT RES AUDIO LDOCG OCP PD = 0) 
- disable 1- enable 
AUDIO LDO [ 3] HW 0x0 Audio LDO_CG false iload on enable signal 
_EN FAL ILD UH ME 0 = disable 1 = enable 


AUDIO LDO EN AN LA Audio KH false iload current select signal 
ISET FAL = 1000A 1 = 5mA 
[AUDIO LDOCG | [1] RW |Ox0 | Audio LDO ramp up enable signal 
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-RAMP EN Pp 71T J disabe T= enable 
AUDIO PMURi |[0] —|RW |00 —] Reserved for 2723/2721 


8.2.6.2.3 ANA PMU2 
0x00000008 ANA PMU?2 (0x0000B400 
| Bit | 


AUDIO HE 
AUDIO MI 


ELEM — |— 0 l|] | 1  ||1 
E IEN a 


ANA PMU2 


Value 


[reserved a TE CDEC (nā | Reseved as INT 


SR r _VCM_V | [15:13] | RW 0x5 Audio ADC/DAC/DRV VCM 8% LDO output 
voltage control bit 
000 = 2.8V 
010 = 3.0V 
100 < 3.2V 
110 =3.4V : 
AUDIO MICBIA | [12:11] | RW Audio  micbias/auxmicbias output voltage 
SV control bit 
(AUDIO yom V<2:0> = 101) 
00 = 2.2 01 = 2.6V 
10=2. N 
O_HEADMI | [10: 9] Audio headmicbias output voltage control bit 
CBIAS_V (VCM_V<2:0> = 101) 
00 = 2.2V 
10=2.8V 


[reserved —[[8:0] (RO |00 [Resev č — —  — — — | 


8.2.6.2.4 ANA PMUS3 


0x0000000C ANA_PMU3 (0x00006D3C [ ANA PMU3 | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Denn dia RG AUDIO PA AB I AUDIO de LDO_ AUDIO_LDOCG_V 


Preset | ] — "a m— > T E] LCD ME NA >T | T | 
ANA_PMU3 
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LS1SPREADTRUM SC9830A Device Specification 


Value 


reserved ]|[931:16] | RO |0x0 | Reserved | 


SO ECT BG I [15:14] | RW 0x1 a bandgap output current control bit 
00 = 150u 01 = 200u 
10 = 250u 11 = 300u 
UDIO_PA_A 


BI} [13:11] | RW io Class-AB Ibias select (SW/LDO) 
000 = 7.4/4.7 001 = 6.3/4 
010 = 5.6/3.5 011 = 5/3.1 
100 = 4.5/2.8 101 = 4.1/2.6 
110 = 3.8/2.4 111 = 3.6/2.2 


AUDIO LDO PA output ETE TY select 
000 = 2.8V 


010 = 3.0V ET 
100 = 3.2V 101 =3.3V 
110 2 3.4V 111 2 3.6V 
las LDO output voltage select 
0010 1000 = 1.6V 0011 001 
0011 1100 = 1.8V 
0101 0000 = 2.0V 
0110 0100 = 2.2V 
0111 1000 = 2.4V 
0 1100=2.6V 
000A 2.8V 


o 
— 


— 
G 
OC 9 GOOD OPO 


H lnn lopu 
KA V MMM MM Y 
C0 — to 101024 CO «| 
ecQIIE«ZEI 


ri 


100 
1010 
1011 
1100 
1101 


8.2.6.2.5 ANA_PMU4 


0x00000010 ANA PMUA (0x00001070) ANA PNU 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


reserved 


icr AUDIO VB CAL AUDIO VCM CAL AUDIO, LDOPA CAL 


=e a 
eee di ea T RR RR [71 


ANA_PMU4 


Value 


| reserved | [31:16] | LAN | Reserved | 


ASIO PMURAT | Br Midi [URI RT for 2723/2721 


Feliu] | PMUR4 EUR i Audio class-G spread spectrum dither level 
select signal 
00 = 1.25% 01 = 2.5% 
10= 5% 11= 10% 

AUDIO VB CAL |[12:8] | RW 0x10 Audio LDO_VB & LDO_VBO output voltage 
calibration signal 
00000 = -9.8% 00001 = -9.2% 
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ODO Udo) 


9! Hun og n 
e 
Ox aca E N 
CR 2 


0 

1. 
2. 
3. 
4. 
6.1% 
7.3% 
8.6% 


=al 


Audio PA output voltage calibration signal 
00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% -8.0% 
00100 = -7.4% -6.7% 
00110 = -6.1% -5.5% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 =-1.2% 


8.2.6.2.6 ANA_PMU5 


| 0x00000014 | ANA _PMU5(0x0000A000) | ANA PMU5 — 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

Reset DESEE ESSE m HHR 
| Bt (is 14 (ds dm |10| 9 | 8| 7 6 5 | 4] 3 2 |1 0 | 


- AUDIO_OVP_V AUDIO_OVP_T reserved 


EB. —  Áw [|  h — 
LCS NN NENENENENEN /— —|— 


ANA PMU5 
Field Name | Bit | Type | Reset | Description — — | 
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VERT. SC9830A Device Specification 


L ee Value | 
[31:16] | HO. |0x0 | Reserved 
OVP_V 


w 
| Reserved — 0| 
[15:13] | RW 0x5 Audio battery over voltage protection circuit 
voltage select 
000 = 5.55 -> 5.29 001 = 5.39 -> 
19 = 5.24 -> 4.99 011 = 5.08 -> 
i 4.93 -> 4.70 101 = 4.78 -> 
5 
110 = 4.63 -> 4.41 111 = 4.48 -> 4.27 


E  OVP D |[12] [^ [ges battery over voltage protection circuit 
alert deglitch enable signal 
IF = disable = enable 
UDIO OVP T 


[11: 9] Audio battery over voltage protection circuit 
alert deglitch time control signal 
000 = 0.12ms 001 2 0.25ms 
010 2 0.5ms 011 2 1ms 
100 = 2ms 101 =4ms 
110 = 8ms 111 2 16ms 


AUDIO OTP PD | [ 8] Audio over temperature protection circuit power 
| gom signal 
= power up 1 = power down 


a a a a 


8.2.6.2.7 ANA_PMU6 


0x00000018 ANA_PMU6 (0x00000000) ANA_PMU6 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Typo pamm ————— y 
| Reset I S BON [02 BON [D NO sor B0 Ron POD | Rom ROS DN on) 


| Bit |15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' s(aļs | 2 | 1 J| O | 
| Name | aubio pv OcP PD | Aubio prv oce s | reseed — | 


RW MN — $]| |. .—. 
| Reset | o | o |00| oļoļoļojoļofļoļjoļoļjoļo|io | 


ANA_PMU6 


Value 


reserved — |  [|31:316] | RO. |Ox0 | Reserved | 
USR ER ar 


[15:12] | RW 0x0 Audio Driver over current protection circuit 
power down signal 
0 = power U 1 = power down 
«3» for AOR 8 SPKR <2> for AOL & 
SPKL 
<1> for Earphone <0> for 
Headph 


AUDIO DRV O | [11:8] Audio Driver Headphone over current 
CP_S protection circuit current select 
<3> for PA 0 = 500mA, 1 = 700mA 
<2> for Lineout 0 = 4mA, 1=6mA 
<1> for EAR 0 = 300mA, 1 = 450mA 
«0» for HP 0 = 130mA, 1 = 190mA & auto 
power down 


[reserved [[7:0] [RO [0x0 | Reserved 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1153 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 
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8.2.6.2.8 ANA_CDCO 


0x0000001C ANA_CDCO (0x00000000 ANA_CDCO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


reserved 


AUDIO AD AUDIO DA 


C CLK F C CLK E eù 


à 
| Type [| Ew | nw |. nw. |gw| mw [ew] 1 $5 RO  — 5 0 5 | 
[Reset | o | o j o |j o j oļoļoļojoļofļoļjoļoļjoļo|io 


ANA CDCO 


Bodl ELENA T 
alue 

————— | Reserved ea SS O 

AUDIO ADC CL | [15] "REDE AUC clock Input enable sigas — —| ADC clock input enable signal 

K EN 0 = disable 1 = enable 

AUDIO AD [Ua EM (ERE. ADC clock reset enable DAS M 

K RST BAL du Masc NN - disable 1 = enable 


AUDIO AD [13: a RW Audio ADC clock frequency select 
K_F 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13MHz 


AUDIO LUE CN Volā ae clock mu enable «tu 

KEN CN Not disable = enable 

(Es DAC CL ESAMI 9] 0x0 Audio DAC PS rana select 

K_F 00 = 6.5MH 01/11 = 3.25MHz 
10 = 13MHz 


AUDIO DRV CL | [ 8] Audio ES clock input enable signal 
Es mild LN ANI MM E EE 


preserved [[7:0] [RO [0x0 | Reserved — | 


8.2.6.2.9 ANA_CDC1 


0x00000020 ANA_CDC1 (0x000000E8) ANA_CDC1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


AUDIO_AD | AUDIO_AD POC AUDIO AD 
PGAL BYP PGAL EN C PGAR_EN 


W | Rw | aw | Rw | RW | RO | 
Lo NN o | o NEN 
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ANA_CDC1 


Value 


reserved 1]|[931:16] | RO |0x0 | Reserved | 


[15:14] | RW 0x0 Audio E T —— PGAL bypass select signal 
00 = normal input 01 
PGAL1 to ADCL 
10 = HEADMIC to ADCL 
disconnected 
AUDIO ADPGA ]|[13:12] | RW PGAL bypass select signal 
L EN 00 = PGAL disable 01 
PGAL1 enable 
10 - ADC PGAL2 enable 
PGAL1 & PGAL2 enable 
E A |[11:10] | RW 0x0 Audio ADC PGAR bypass select signal 
00 = normal input 01 
PGAR1 to ADCR 
10 = HEADMIC to ADCR 
disconnected 


AUDIO ADPGA 0x0 i PGAR bypass select sana 

R_EN 00 = PGAR disable 01 = ADC 
PGAR1 enable 
10 = ADC PGAR2 enable 11 = ADC 
PGAR1 8% PGAR2 enable 

Meku | ADC IB LT [x pm PGA & ADC Ibias alae ae signal 

UF_P = power up = power down 


AUDIO ADC_V NE MEE: ADC VREF me by 1.5 times 
REFX1P5 enable signal 
0 = disable 1 = enable 


AUDIO ADCL P | [5] NEE ADCL power ban signal 

D = power up = power down 
AUDIO ADCL H | [4] RW AN Rade ADCL reset snabis signal 

ST 0 = disable 1 = enable 
AUDIO ADCH  |[3] RW 0x1 Audio ADCR power down signal 

PD 0 = power up 1 = power down 
AUDIO ADCR_ LP ~ e ADCR reset enable signal 

RST eee disable 1 = enable 


AUDIO FM RE [Le Audio ADC AIL+AIR record, with Headphone 
C EN Spas SE back enable signal 
disab 1 = enable 
cl ——Á"( 


[0] [RO |00 | Reserved 


8.2.6.2.10 ANA_CDC2 


0x00000024 ANA_CDC2 (0x00000040) ANA CDC2 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


AUDIO DA 
C DCRMV _ reserved 


S 
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EAR SPREADTRUM SC9830A Device Specification 


| Rw | 
SR o Eo Ee] pope s] ae — 


ANA. CDC2 


Value 


reserved  1]|[31:16] | RO |O0x0 | Reserved | | | | | | OES 
ar LE | [15] 0x0 "ROSE UA SA ——— —— DACL enable signal 
IN OU nU | | [oz disable 1 enable 


AUDIO DACR_ | [14] RW 0x0 Audio EH enable signal 

EN 0 = disable = enable 
AUDIO DAC B |[13] ue DA VBUF Sore Fd signal 
ri GEN ME 


FILS 

AUDIO | mye D [A [55 — [udo DAC DC Qu SC Audio DAC DO remove enabie sma —— 
CRMV [Rp lia R | disable = enable 
AUDIO DA D [[tt: Rd HW Audio DAC D move select signal 
CRMV S 00 = fast 01 2 medium 

10 = slow 11 = very slow 
AUDIO DRV _ [IR 9] pe lēja SIS soft start genie agna 
OFT_EN BB disable - enable 
AUDIO HPL EN UNE 8] HW 0x0 Audio Driver HPL amu enable 

0 = disable 1 = enable 
AUDIO HPR E |[7] [^ eu Driver HPR LAE | enable 
N [9 pu e | disable - enable 
AUDIO DIFF E |[6] Audio Headphone Divae differential output 
N enable 

0 = disable 1 = enable 
AUDIO EAR EN | [5] eX Nod 7 ku V li eee RN enable 

li K NR le = ena 

AUDIO AOL EN | [4] HW AN kadi Driver Lineout Sud enable 

0 = disable 1 = enable 


AUDIO AOR E |[3] RW 0x0 Audio Driver LineoutR output enable 
NOU Er E O | Dedisable f enable 


[reserved |[2:0] [RO [0x0 » | Reserved «1 — | 


8.2.6.2.11 ANA CDC3 


0x00000028 ANA CDC3 (0x00000000) ANA CDC3 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


AUDIO CG CHP AUDIO CG 
OSC _LPW 


L 
| Type | rw | rw | rw | rw | nw T aw] pw — | rw Rw | Rw | Rw | RW | RO | 
| Reset | o | o [| o foftofofoftotoftofofof}ofot{o Fo] 
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ANA_CDC3 


Value 


reserved | (31:16 ee —l | Reserved 1 11 1 11 OE 

"ROB OGRE” [15] "Class C Diver REF enable contol | G Driver IREF enable control 

F EN = disable 1 = enable 

AUDIO [14] Clase: Driver nagi oP Pone control 
DEMENS = enable 


AUTIO CG HPL os Sher G ee Left can SHE 
disable 1 = enable 


AUDIO [12] HN: ass- o S A F 
REN | disable 1 = enable 


ee K HP_ | [11] m Audio n G GE Nebe, Ñ output enable 
DIFF = disable 1 = enable 


AUDIO: uu lass-G Driver Charge-Pump Oscillator clock 
P CLK SEL [Used 
= inner OSC 1 = outside clock in 
CH : - ee 


rā 9: 7] 
Frequency Control 
000 - 280kHz 001 = 520kHz 
010 = 750kHz 011 = 960kHz 
100 = 1.18MHz 101 = 1.38MHz 
110 = 1.95MHz 111 = Disable 


AUDIO : MB 5| pti 
W lll: = disable 01 2 7596 power 
BER 5096 11 = 25% power 
AUDIO CG CH dl eph G Charge T working mode 
P MODE = low power mode 1 = normal mode 
[ 3] RW 0x0 class Driver working mode 
= normal mode 1 = driver match mode 


ae R HP V. GV EC calibration enable control 

= disable 1 = enable 
ROBT 1] lass-G calibration stop enable control 
CALSTP EN HS SNAM 0 = disable = enable 


[0] [RO  |0xO H Reserved >>> | 


8.2.6.2.12 ANA_CDC4 


0x0000002C ANA_CDC4 (0x00002000) ANA_CDC4 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


AU 
pn C E 
AUDIO PA «I AUDIO PA | 7 
| DTRI F E S SSF AUDIO_PA_SS_T 
S - 
D 


D 
Fer per pepe pe | Mm em 9 E89] 
Lo [o ojo yo jojo )ysojo ,yso)jsojsojo)| 


ANA CDC4 
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Value 


| reserved 1|[91:16] | MCU Ao ae LM | Reserved 11 1 1 1 OE 


"ROB PA DE" NES | LA Audio PA class-D maga a Audo PA dass D mode erable sonal | 
N 0 = disable 1 = enable 
AUDIO PA DTH | [14: S Raa e PA class-D mode Switching frequency 
select 
00 = 300kHz 01 = 590kHz 
10 = 870kHz 11 2 1MHz 
PEN PA DEM | [12] p Audio PA class-D mode reduce EMI enable 
signal 
0 = disable FR S DEP 


AUDIO PA SW | [11] Audio PA (Driver PKH) power switch 
OCP PD Over Tem As Power down signal 
0 = power up power down 
AUDIO PA LDO | [10] H E: O SPKH over current 
OCP PD poro circuit power down signal 
1 = power down 


ENS PA | [9] Radio PA class-D mode spread spectrum 
enable signal 
0 = disable 1 = enable 


Rey PA SS | [8] Canal PA class-D mode spread spectrum reset 
signa 
0 = disable 1 = enable 


| 7: 6] Audio PA class-D mode spread spectrum dither 
level select signal 
when PA DTHI F«1:0» = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
01 = 9%/4.7%/2.3%/1.2% 
10 = 22%/11%/5.5%/2.7% 
112 47%/23%/12%/ 6% 

[5] 


PK EN PASS [[5 Le PA class-D mode spread spectrum 32k 
dither clock select signal 
uM disable 1 = enable 
UDIO PA 


[4:2] Audio PA class-D mode spread spectrum dither 
clock divider select signal 
000 = 1 001 = 1/2 
110 = 1/64 111 = 1/128 


AUDIO DRV ST NAME E Driver stop output enable signal 
OP EN NA = disable 1 = enable 


oe {tr peop age E NN 


8.2.6.2.13 ANA_CDC5 


0x00000030 ANA CDC5 (0x00000000) ANA CDC5 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


reserved 
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CS1SPREADTRUM SC9830A Device Specification 
| Reset | o | oļoļoļoļoļoļoļo lo Po o o | 0 | od | dl 


ANA_CDC5 


Value 


| reserved | [31:16] | RO |0x0 | Reseved | 
BIG SHIGA [15] RW 0x0 E —— to Audio ADCR enable signal 
0 = disable 1 = enable 


akti i Audio AD A BODD SIDUN 
W AIR to Audio ADCR enable signal 
AUDIO SMICL | [10] W X 
W 0x0 AUXMIC to Audio ADCL enable signal 
W X 
AUDIO SAILL [7] RW 0x0 is to Audio ADCL enable signal 


EE to Audio ARGH e d, signal 
0 - disable 1 = enable 
anaa irm te ns — 0 = disable 1 = enable 
disable 1 = enable 


AUDIO SAILR [12] RW 0x0 AIL to Audio ADCR enable signal 
ee |" loc aisabie T = enable 
AUDIO_SAIRR [11] 
0x0 MIC to Audio ADCL enable signal 
0 = disable 1 = enable 
AUDIO SHEAD |[8] 0x0 HEADMIC to Audio ADCL enable signal 
MICL 0 - disable 1 = enable 
AUDIO SAIHL [ 6] HW AR to Audio ADCL enable signal 
J To disable = enable 
[reserved |[5:0] [RO [O [Reserved | 


8.2.6.2.14 ANA_CDC6 


0x00000034 ANA_CDC6 (0x00000000) ANA CDC6 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 
| Reset | 


reserved 


L L L L R R R R 
| Type | Aw | rw | Aw | nw | Aw | Rw | naw pw | OCCT 
| Reset | o | o |0 [0 oļoļoļojoļofļoļjoļoļjoļo|io | 


ANA_CDC6 


Value 


reserved | 31:16] | RO  |0x0 | Reserved | 


HOS MGR ADCLA | [15] 0x0 AAC POA BUF 0 AOL enable sigra — ADC PGAL BUF to AOL enable signal 
o J LoS disable 1'2 enable 


AUDIO SADCR Audio ADC PGAR BUF to AOL enable signal 
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VET 


| AOL] 


mr 
pe 
AOL 


AUDIO - 
OR 


ADCLA | [11] 
ADCR | [10] 

DACLA |19] 
AUDIO - 


AUDIO. 
AOR 
AUDIO - 
OR 


HW 
RW 
RW 


0x0 
0x0 


0 = disable 1 = enable 


SC9830A Device Specification 


Audio DACL to AOL enable signal 


0 = disable 


1 = enable 


Audio DACR to AOL enable signal 


0 = disable 


Audio ADC PGAL BUF to AOR enable signal 


0 = disable 


Audio ADC PGAR BUF to AOR enable signal 


0 = disable 


1 = enable 
1 = enable 


1 = enable 


Audio DACL to AOR enable signal 


0 = disable 


1 = enable 


DACR | [8] RW cu DACH to AOR enable signal 
AOR = disable 1 = enable 


[reserved |[7:0] [RO [0x0 | Reserved | 


8.2.6.2.15 ANA_CDC7 


0x00000038 ANA CDC7 (0x00000000 ANA CDC7 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
| Reset | 


reserved 


R R R R PL PL PL PL PR PR PR PR 
| Type | Rw | rw | rw | aw | rw | rnw | RW | RW | RW| RW | rnw | Rw | rw | ew | Ro | 
| Reset | o | o | oļoļoļoļoļojļoļoļoļoļoļo io | a 


ANA_CDC7 


Value 


[reserved | 
ES ACTE DIO : 
AR 
AUDIO | 
EAR 


AUDIO. 
AR 


AUDIO SDACR | [12 RW 
Pye d RN 
HP 


AUDIO. 
L 
AUDIO - 
R 


AUDIO : 
HPL 
AUDIO : 
PHPL 
AUDIO : 
HPL 


31:16] | RO. |Ox0 | Reseved | | | | |  — | 
"ASSEMSCLTS EAR enable sina —  — — ADCL to EAR enable signal 


ADCLE | [15] 
ADCR |Ti4] 
DACLE | [12] 


[11] 
[10] 
ADCLP [T9] 
ADCR [16] 
DACLP |17] 


RW 
RW 
RW 


0x0 
0x0 
0x0 


RW 0x0 
RW 0x0 


RW 


0x0 
0x0 


0 = disable 


1 = enable 


Audio ADCR to EAR enable signal 


0 = disable 


1 = enable 


Audio DACL to EAR TD ba 


0 = disable 


1 = enable 


Audio DACR to EAR epee Sane 


0 = disable 
Audio HPL to 
0 = disable 
Audio HPR to 
0 = disable 


Audio ADC PGAL BUF to HPL enable signal 


0 = disable 


Audio ADC PGAR BUF to HPL enable signal 


0 = disable 


= enable 

L erable aa 
= enable 

R erable S 
= enable 


1 = enable 


1 = enable 


Audio DACL to HPL enable signal 


0 = disable 


1 = enable 


AUDIO : 
PHPL 


DACH |[6] HW 0x0 Audio DACR to HPL enable signal 
pe |” Posdisable IE 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1160 of 1498 
This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 


AUDIO SADCL | [5] Audio ADC PGAL BUF to HPR abe signal 
NHPR [5 | S — Tee 1'2 enable 

AUDIO SADCR LAN LLLA Audio ADC PGAR BUF to HPR enable signal 
PHPR 0 = disable 1 = enable 


AUDIO SDACL | [3] RW 0x0 Audio DACL to HPR enable signal 
NHPR 0 = disable 1 = enable 


AUDIO SDACR | [2] RW Audio DACR to HPR enable signal 
PHPR 0 = disable 1 = enable 


preserved [[1:0] [RO [0x0 | Reserved «0 1 — y 


8.2.6.2.16 ANA_CDC8 


0x0000003C ANA_CDC8 (0x00000000 ANA_CDC8 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Type MEN 
| Reset O sors on eno [io mi RO on) | oe b ros) oe rne I CURSO 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | O. 


AUDIO PM | AUDIO PA | AUDIO PH 


ELEM  — | 1 | 
[Reset | 5 ] 0 [5 [ 0 [5 o|. | > | ——— $5 085—555 5 — 


ANA_CDC8 


Value 


[reserved | [31:16] | 


So pa— | PMI ere Lom 0x0 o AD Ā input resistor select 
00 5 kOhm (0dB) 01 = 10kOhm 
10 = 5kOhm (12dB) 11 = 2.5kOhm 
AUDIO PAUX [13:12] | RW AUXMIC to ADC a BUE resistor oe 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 11 = 2.5kOhm 
dB 
AUDIO PHEAD | [11:10] | RW PGA input resistor select 
= 01 = 10kOhm 
(6dB) 
= 11 = 2.5kOhm 
dB 
AUDIO PLI [9:8] RW AIL/AIR to ADC PGA input resistor gac 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm 
18dB 


[reserved |[7:0] [RO [0x0 | Reserved | 


8.2.6.2.17 ANA_CDC9 


0x00000040 ANA_CDC9 (0x00002080 ANA_CDC9 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 
| Type aa) a 
| Reset | o | o | o [| o | o [o jo [o jo [o o [o ; o jo jojo | 
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KS SPREADTRUM - 


SC9830A Device Specification 


| Bit | 15 | 14 | 13 | 12 at 9] 8 | 7 | 6 | 5 | 4 ! 3 | 2 | 1 | O | 


AUDIO ADPGAR G AUDIO ADPGAL G 
RW RW 


ANA CDC9 


Value 


[reserved — [91:16] | HO | 0x0 | Reserved —( — 1 0 0 0 | 


RODIO ADFGR  ADPGA |[15:10] | RW 0x8 Audio AD AR Gain control 
G<5:3>= 000, G<2:0>= 
000 = -6.0dB 001 = -5.25dB 
-4.5db 011 = -3.75dB 
100 = -3.0dB 101 = -2.25dB 
-1.5dB 111 =-0.75dB 
G<5:3>=001, G<2:0>= 
: 001 = 0.75dB 
1.5dB 011 2 2.25dB 
100 = 3.0dB 101 = 3.75dB 
4.5dB 111 = 5.25dB 
G<5:3>=010, G<2:0>= 
000 = 6.75dB 
7.5dB à 
100 = 9. 9.75dB 
10.5dB 111 = 11.25dB 
G<5:3>=011, G<2:0>= 
= 12.0dB 001 12.75dB 
: 011 = 14.25dB 
= 15.0dB 101 15.75dB 
: 111 = 17.25dB 
G<5:3>=100, G<2:0>= 
000 = 18.0dB 001 = 18.75dB 
19.5dB 011 = 20.25dB 
100 = 21.0dB 101 = 21.75dB 
22.5dB 111 = 23.25dB 
G<5:3>=101, G<2:0>= 
= 24.0dB 001 24.75dB 
; 011 = 26.25dB 
= 27.0dB 101 27.75dB 
: 111 = 29.25dB 
G<5:3>=110, G<2:0>= 
000 = 30.0dB 001 30.75dB 
31.5dB 011 = 32.25dB 
100 = 33.0dB 101 33.75dB 
34.5dB 111 = 35.25dB 
G<5:3>=111, G<2:0>= 
= 36.0dB 001 36.75dB 
f 100 = 38.25dB 
= 39.0dB 101 = 39.75dB 
111241 25dB 


AUDIO ^ ADPGA |[9:4] PGAR 
= -6.0dB 001 l 
011 =-3.75dB 
= -3.0dB 101 = -2.25dB 
111 =-0.75dB 
G<5: 3>=001, G<2:0>= 
. l 25dB ` 
45dB 1112525dB 
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CS1SPREADTRUM SC9830A Device WA MD CUT SC9830A Device Specification 


: :0>= 
6.75dB 
: 011 2 8.25dB 
= 9.0dB 101 9.75dB 
111 = 11.25dB 
G<5:3>= 011, G<2:0>= 
000 = 12.0dB 001 12.75dB 
13.5dB 011 = 14.25dB 
100 = 15.0dB 101 15.75dB 
16.5dB 111 = 17.25dB 
G<5: err. 00, G<2:0>= 
18.75dB 
i = 21.75dB 
111 =23. 25dB 
G<5:3>=1 01, G<2:0>= 
: 24.75dB 
27.75dB 
30.75dB 
. 011 =32.25dB 
= 33.0dB 101 33.75dB 
111 = 35.25dB 
G<5:3>= 111, G<2:0>= 
= 36.0dB 001 = 36.75dB 
. 100 = 38. 25dB 
= 39.0dB 101 39.75dB 
111 2 41.25dB 


[reserved [T30] (RO 0x0 [|Reseved CSCC 


8.2.6.2.18 ANA CDC10 


0x00000044 ANA CDC10 (0x0000FC00) ANA_CDC10 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | Audio DACL G | AUDIO DACR G | reserved 
iye | w o J w S o 
| Reset | EM rr 


ANA_CDC10 


Value 


[reserved | [31:16] | HO. | 0x0 | Reserved —00 &«— 1 01 — j| 


OEN DACL_G | [15:13] | RW 0x7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = 0dB 


jāj DACR_ | [12:10] | RW i R PGA Gai 
00 3 
011 = -2dB 
101 =-1dB 
110 = -0.5dB 111 = 0dB 
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[ZI SPREADTRUM 


[reserved  |[9:09] [RO [0x0 | Reserved — — | 


SC9830A Device Specification 


8.2.6.2.19 ANA CDC11 


0x00000048 ANA CDC11 (0x00000000 ANA CDC11 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


| Name | — auno aora — | X AuDO^ORG | 
ye ļ č w č |] — mw — |) mo | 
| Reset | o | o j o |j o j oļoļoļojoļoļoļjoļoļjoļo io | 


reserved 


ANA CDC11 


Value 
[reserved HE1 BIR ————————————— 
O AUDIO AOL G 


Audio Driver Lineout left channel P 


0000 = mute 0001 = -30dB 
0010 = -27dB 0011 = -24dB 
0100 = -21dB 0101 = -18dB 
0110 =-15dB 0111 = -12dB 
1000 = -9dB 1001 = -6dB 
1010 = -3dB 1011 = 0dB 
1100 = 3dB 1101 = 6dB 
1110 = 9dB 1111 = 12dB 
[11:8] Audio Driver lineout right channel PGA Gain 

control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 =-18dB 0111 oe 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 

[reserved — ||7:0] |RO [0x0 | Reserved | 

8.2.6.2.20 ANA_CDC12 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
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| 


control: 

0000 2 mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 =-12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


The table below is used to illustrate the 
gu before audio PA. For audio PA has 


0001 = -33dB 
0011 = -27dB 
0101 =-21dB 


dB 


xed gain after the PGA 
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[ZR SPREADTRUM 


SC9830A Device Specification 


| Typo |ez———— S e e| 
KELCTNENMECNECNECNECNECBMENCN SCR EC EC EC | OS os | ca CUN 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 j 5 | 4 ^ 3 | 2 | 1 J| O | 


| Name | AUG. E^ G — |  — AuDOHPLG — | AUDIO HPRG | reseve ^ | 
| Type | 50w .—. | o nw — | "nw  /— ,; ^ RO — — | 
| Reset | o | o j| o j| o j ojo jo jo opo opo [opo oo 


ANA CDC12 


Value 


[reserved [91:16] | HO. | 0x0 | Reserved 


Soe CAO | EAR | [15:12] | RW 0x0 Audio Driver EARP/EARN P i 
0000 = mute 0001 = A SSB 
0010 = -30dB 0011 =-27dB 
0100 = -24dB 0101 = -21dB 
0110 =-18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 
AUDIO HPL | [11: 8] Audio Driver HPL PGA Gain control 
0000 = mute = 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 
AUDIO HPH [7:4] RW 0x0 Audio Driver HPR PGA Gai 
0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 =6dB 


[reserved — [[3:0] [RO [0x0 | Reserved —  — | 


8.2.6.2.21 ANA_CDC13 
0x00000050 ANA CDC13 (0x00006780) 


| Name | AUDIO _CG_HPL_G 


| Reset | 


RW SSS RENTE ER: 
ENENENENNENENENNENENENN |. | | | ll |. 


ANA CDC13 


Value 
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EAR SPREADTRUM SC9830A Device Specification 


31:16] OE um Reserved "d 
HP 


L | [15:7] | RW OxCF Headphone PA left channel 
Gain control 
G<5:3>=000, G<2:0>= 
000 = -Inf = 010 
= -24db 1 21 
100 = -18dB 110 
-12dB = -9dB 
G<5:3>=001, G<2:0>= 
= -8. 010 
) E 110 
. 010 
110 
i 010 
( 110 
= 35dB Ol 010 
( 110 = 
010 = 
( ; 10dB 110 = 
10.5dB 
G<5:0>=101,110-111,111 => 10.5dB 
Audio Class-G Headphone PA left channel 
Gain control 
000 = -0.84dB 001 = -0.72dB 010 
S 011 = -0.49dB 
: 101 = -0.25dB 110 
: - OdB 


[reserved | [6:0] [RO [0x0 | Reserved SSS y O 


8.2.6.2.22 ANA CDC14 


0x00000054 ANA CDC14 (0x00006780 ANA CDCi4 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 
LRN 7 1] 1] 1] 
[Rest | o [+ qp ijf ojo ai ai sy s [oy op oyogpogpo9pyo)j 


ANA. CDC14 


Value 


| reserved 1|[91:16] | 1 | [31:16] | RO |O0x0 | Reserved | 
SEO Cc HP HP |[15:7] | RW | OxCF | NAT channel lass-G Headphone PA left channel 
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(3 SPREADTRUM 


SC9830A Device WA S NU Peh N LLL SC9830A Device Specification 


ain control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001 = -27dB 010 
= -24db 011 = -21dB 
100 = -18dB 101 = -15dB 110 
-12dB 111 =-9dB 
G<5: sig 001, G<2:0>= 
-8dB 010 
) l -6dB 110 
-4dB 010 
) I -2dB 110 
| OdB 010 
( 2dB 110 
3, 4dB 010 
( 6dB 110 = 
Th 8dB 010 = 
( = 10dB 110 = 
G<5:05=101,110 - 111,111. => 10.5dB 
Audio Class-G Headphone PA left channel 
Gain control 
0 001 = -0.72dB 010 = 
0.49dB 
101 = -0.25dB 110 = 
OdB 


[reserved — [6:0] (RO [00 [Reseved ^ —  — — — — | 


8.2.6.2.23 ANA CDC15 


0x00000058 ANA CDC15 (0x00000000) ANA CDC15 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 
| Reset | 


reserved 


Ls Ta T Ta T Ta Tas Ta T 5000550: 
ECCRNEENEERENENERENEN ^ (| ^ ^ 


ANA CDC15 
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(3 SPREADTRUM 


SC9830A Device Specification 


Value 


reserved ss 
AU ese N 


[[31:16] | RO. |0x0 | Reserved | 


[15] 0x0 NG enable control 
D [>S [oS diable 
RW 0x0 


AUDIO_NG_DA_ | [14] NG_DA enable control 


EN p 0 - disable 1 = enable 
AUDIO NG PA 13 RW 
E acces UN LN 
RW 


NG_PA enable control 
0 = disable 1 = enable 
AUDIO NG [12] 0x0 N LPW enable control 
LPW EN 
[11] RW 


0 = disable 1 = enable 
Shine CG_DR 
[10] RW 


1 = enable 


0x0 


Audio Class-G DRE function enable control 
AUDIO 0x0 


0 = disable 1 = enable 
Audio Class-G DRE function HY 
E HYS E control 
0 = disable 
PEN 119 0x0 Audio Class- 
0 = disable 


fee Sl 0x0 Audio Class- 
P HYS EN control 
0 = disable 


[reserved |[7:0] |HO |0x0 | Reserved 


enable 


1 = enable 
depop function enable control 
1 = enable 


depop function HYS enable 


1 = enable 


8.2.6.2.24 ANA CDC16 


0x0000005C ANA CDC16 (0x00000018 ANA CDC16 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


ud AUDIO POP CHG S TEE AUDIO POP T 


— m fwj 
ncc] Tā dā RI ERE Ed Lo [o [0 


ANA CDC16 


Value 


31:36] [RO |00 [Reserved _ — — — — —— — O 
POP 


[15:8] | RW 0x0 Audio HP pop-noise reductoin charge velocity 
control signal 00000000 = auto 
00000001 = 1x 
00000010 = 2x 00000100 = 4x 
00001000 = 8x 00010000 = 16x 
00100000 = 32x 01000000 = 64x 
10000000 = 128x 


AUDIO POP E Audio HP pop noise reduction enable signal 
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GU SPREADTRUM SC9830A Device Specification 


= disable 01 = enable 
BLZ 
10 = enable discharge 11 = hold mode 
A ie pop noise ut E Pane 
010 = O'5ms "Dū 1s 
100 = 2ms 101 =4ms 


111 = 16ms 
AUDIO POP i 19 d ui Audio HP pop-noise re etoi charge resistor 
HGR_PD mode power down signal 
1 = power down 


AUDIO POP ug NE HP pop-noise reductoin charge soft 
OFTCHG EN oe M meg 
disable 1 = enable 
a 


[0] [RO |0x0 Reserved 


8.2.6.2.25 ANA_CDC17 


0x00000060 ANA CDC17 (0x00000000 ANA CDC17 
| Bit | 31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 ' 19 | 18 |17| 16 | 


reserved 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 9] 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | — O0 | 
AUDIO PO 

| pe | Rw NNI 

| Reset | o | oļoļ|oļ|oļoļoļ|oļoļ|oļ|oļoļoļoļoļ] o0 | 


ANA. CDC17 


Value 


[reserved — —  |[|91:16] {RO | 0x0 | Reserved _ .—  — — .— O 
"RODIO POP C 1 


[15:14] | RW 0x0 Audio HP pop-noise reductoin charge residual 
ENT control signal 
00 2 0.5mV 01 2 1mV 
10 = 2mV 11 =4mV 


[reserved [13:0] TRO [0x0 | Reserved | 


8.2.6.2.26 ANA_CDC18 


0x00000064 ANA_CDC18 (0x00000000) ANA CDC18 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 


S S SSS SS SSS S GT 
Kross sana ss essnee SRM] 
| Bit [15 [14 13/12 1| 1009|8|7]|6,|,5|4]|3]|2 a] o0 | 
| Name | aubio co HPLDCVI — — | v. AURI CG HPRDOV — | 

R 


ANA CDC18 
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ae SC9830A Device Specification 
reme ur [ee ce |S 
Value 


reserved —s(|‘' [31:16] | RO |0x0 | Reserved | 


RUBIO. Co AP _CG HPL | [15: 8] ee ed Audio E —— G calibration left channel input 
AUDIO [7:0] Audio Class-G calibration right channel input 
RD - | | | 


8.2.6.2.27 ANA_HDTO 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 |20 | 19 | 18 | 17] 16 | 
| Name | reserved 

| Type e 
K āpodarrporo EC ES e a 4 | 
| Bit | 15, 14 | 13 12 11 (100 9, 8|7|6|5|4|3]|2/|11]| 0 | 


juge AUDIO HE 


AUDIO V2ADC SEL i "E AD SDET AUDIO HEAD SBUT reserved 


— w NN 
Lo | o j| oj oj|oj|o NENNEN o So o jlojol oj o om 


8.2.6.2.28 ANA HDTO 


Value 


| reserved  1[|[91:16] | —— |Heserved | 
AUDIO VERDC | V2AD 15 CNN | a "OR a RAO SEE signal input to AuxADC enable signal 
US) l ea: ME i 1 = enable i 


Eee | V2AD MST < 11] | RW Audio signal input to AuxADC select 

0000 = disable 
HEADMIC IN 
0010 = GND_DET 
HEADSET L INT 

= HEAD DRO L 

B 
VDDPA 

= AUXMICBIAS 
HEADMICBIAS 


AUDIO HEAD _Ī | [10] Head microphone insert detect circuit power 
NS PD Eu signal 
= power up 1 = power down 
O HEAD . RW 0x3 mA microphone insert an iu vref 
NS VREF voltage select signal (VDDIO-2.8 
00 = 2.7V 01 - 2. BV 
10 =2.3V 11=2.1V 


AUDIO HEADD | [ 7] RW 0x0 Audio head microphone detect circuit power 
ETECT PD down signal 
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| | [0 = power up 1 2 power down 


pulmo zc e 
AUDIO HEAD S | [6:5] RW 0x0 Audio headset insert detect voltage select 
DET doner (VDDIO=2.8V) 
01 =2.5V 
10=2. 3V 11=2.1V 


AUDIO HEAD S | [ 4: 1] RW 0x0 Audio head microphone button pressed detect 
BUT voltage select signal (VDDIO=2.8V) 

0000 = 1.0V 0001 = 0.95V 

0010 = 0.9V 

0100 = 0.8V . 

0110 = 0.7V l 

1000 = 0.6V . 

1010 = 0.5V .45 

1100 = 0.4V = 

forbidden 


[reserved [[0] [RO [0x0 | Reserved —— ^ — 


8.2.6.2.29 ANA_HDT1 


0x0000006C ANA_HDT1 (0x00000300) ANA_HDT1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20/19] 18 | 17 | —— 16 | 


reserved 
| Type . — — | 1| I  — 
| Reset I S sosļso|sosļsoļsosļsoeļsoļds exo eror non | on | ow So 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 |j 5 | 4 | 3 | 2 ' 1 | o | 


AEST AUDIO_HE | AUDIQ HE reserved 
YPE AD_APP_G | AD_APP_P 


VIEN —  ] ll 
KCCEENEENKESERWNES ^—— NH | — I | —— 


ANA HDT1 


Field Name Type Reset Description 

U vate | H 

31:16] TBG l USU | Reseved ss S o U O O 

AUDIO GND D | [15] aoe ND_DET pull up i lakā one signal 

ET PU PD = power up - power down 

AUDIO HEAD L Us [os — Ado Head L INT pull ip power See signal 

_INT_PU PD ee ie = power up = power down 

IO HEAD T NNI Audio Headphone Lb type select 

NS TYPE (Head L INT) 
00 - Tie High 01 = Tie Low 
10 = NoS 11 = forbidden 

AUDIO HEAD A BEN EH APP function enable signal 

PP EN - disable 1 = enable 

AUDIO HEAD A M 9] Ls T APP function Gain control 

PP G 00 = 34dB (*50) 01 = 40dB (*100) 
10 = 43.5dB (*150 11 = 46dB (*200 


Sp HEAD A |[8:7] 0x2 Headmic APP function (lie 4 ei 
PP_P 00 = 100kHz = 
10 = 70kHz i = E 
[reserved —— |[6:0] |RO [O | Reserved «—0 —. —. | 
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8.2.6.2.30 ANA_HDT2 
0x00000070 ANA_HDT2 (0x000004D8 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ea es asis OO ODIDNMEENENCEIDSUMUNRREUNEDENNUUNE] 


| Name | reserved 
| Type E MC————————s 
Beset BIC POE JA NC J U APK AKA PETA KO JA IA VK A KA CIA 


tūre | aon | nuoro m | anon | panes 
PD_REFR PD_R1 
T 


| Reset | 0 | 0 | 


ANA_HDT2 


Value 


| reserved  1|[91:16] | ————— | Reserved | 
a [15] Headset LERH GS ACURA SIGE detect CUR enable signal 
UR_EN 0 = disable 1 = enable 
AUDIO IMPD B | [14] HW 0x0 Headset Impedance detect BUF enable signal 
UF EN 0 = disable 1 = enable 
AUDIO IMPD_ [13] RW 0x0 Headset Impedance detect CHOP enable 
HOP EN signal 
0 = disable 1 = enable 
E | | IMPD_A E NS | Headset T penes detect ADC enable signal 
Ne lo? disable 1 = enable 


E E A (Use Impedance detect ADC reset enable 
| [sss 
0 = disable 1 = enable 
O _IMPD_ 


[10: 9] ier Impedance detect step select (128 
steps 
00 = 1.6uA 01 = 0.80A 
10 = 0.4uA 11 = 0.2uA 
AUDIO IMPD S |[8: 7] RW Headset Impedance detect step time select 
TED T (128 steps) 
00 = 0.5ms 01 = ims 
10 = 2ms 11 =4ms 


Headset Impedance detect ref resistor select 
00 = 4k 01 = 2k 


awe _IMPD_R mE 5] uli 
10 = 1k 11 = 0.5k 
QUSE IMPD R |[4: - Ar Impedance detect measure resistor 
select 
00 = 5k 01 = 10k 
10 = 20k 11 = 40k 


preserved .  j[2:0] [RO [0x0 | Reserved — | 


8.2.6.2.31 ANA_STSO 
0x00000074 ANA_STSO (0x00000000 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 0 0 0 0 0 0 0  reeed 0000000000000 
| Reset | 


reserved 


AUDIO PO 
reserved 


ANA STSO 


Value 


31:16 CC CNENU NEN | Reserved — 0 0 | 
AUDIO OTP FL | [15] 0x0 "ROSE EC ISTIDSrGIUTS POGĀ GGUI GIG over temperature protection circuit alert 
AG signal 

0 = normal 1 = over temperature 


AUDIO IMPD A | [14] O 0x0 Audio IMPD current cara stable flag 
DD DONE 0 = charging = charging stable 
AUDIO IMPD : [13] O 0x0 Audio IMPD SUrenrdischar ing stable flag 
UB DONE 0 = dischargino ISC stable 
AUDIO CG HP |[12] K: lass- ariana data valid signal 
DVLD = not valid 1 = data valid 
AUDIO HEAD B | [11] M: head microphone button press alert 
UTTON sont ae software si dither) 

= normal = - press 
AUDIO HEAD | | [10] Adis head microphone insert alert signal 
NSERT need software anti-dither) 

- normal = plug in 
AUDIO HEAD | pA NIMM Audio head microphone insert alert signal 
NSERT 2 need software anti-dither) 

- normal 1 = plug in 


_FL PAS 7| NE HP pop-noise reductoin charge alert a 

00 = charging/discharging 01 = hal 
finished 
10 = three quarters finished 11 = near 
finished 

N di. | OVP FL | [ 6] BB battery over voltage protection circuit 
e signal 

- normal 1 = over voltage 
AUDIO STSO te aa rosea for further use 
jreserved — [[4:0] |RO | 0x0. T Reserved > | 


8.2.6.2.32 ANA_STS1 


0x00000078 ANA STS1 (0x00000000) ANA STS) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


| Name | reserved 
| Type «| | ) h| |] A hWlG O3 m || |. 
| Reset | PSG ioral] Momo cmt ome cm oc oo oec ero eoo om ON] 
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| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 «| 3 | 2 | 1 J| O | 
| Name | | reserved — O 


AUDIO DRV OCP FLAG reserved 


Value 


31:16 CENE NN [Reserved ss er e ew 


 DRV O | [15: 6] 0x0 ee Driver over current protection circuit alert 
CP_FLAG signal 

12'h0 = normal others = 
abnormal 
<9:8> for PA 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0> for Headphone 
& Class-G 


reserved |[5:0] [RO [0x0 | Reserved | 


8.2.6.2.33 ANA STS2 
0x0000007C ANA STS2 (0x00000000) 


AUDIO CG HPL DCVO 
Type | .— 5. 0. no OE NR 
| Reset | o | o j| o j| o j ojo jojo jopo opo ,o9]jo yo )j»oj 


ANA STS2 


Value 


| reserved  1[|[91:16] | QU MIENNE m | Reserved | 
a [15: 8] 0x0 ee lass-G calibration left channel output 


8.2.6.2.34 DANGL 


0x00000080 DANGL (0x00000000) DANGL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 
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Value 


| reserved | [31:16] | RO |0x0 | Reseved ©... | 


de DANG L | [15] ee ies ee ais CONES TFT Gamme U T no noise gate control for left channel: O : 
noise, 1: noise 


[reserved — |[i14:0] [RO  JOx0 | Reserved —— ^ — — | 


8.2.6.2.35 DANGR 


0x00000084 DANGR (0x00000000 |. DANGR |] 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 


GR 
| Type | rv MEE 
[Reset | 0 [0 j o [| o j ojo jo jo jopjo opo ojo jo )jy»oj 


DANGR 


Value 


|reserved 1| fore | [31:16] | RO  |0x0  |Reserved | 


a |! DANGR "Dee e als SoU TOIT T0" noise gate control for right channel: 0 : no 
noise, 1: noise 


preserved [[14:0] [RO [0x0 | Reserved ——^ — y 


8.2.6.2.36 DRE 


0x00000088 DRE (0x00000000) | DRE | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 


i GERNE © MCN NM RN NEN ENTIS 
[Reset | o ^ o | o | o | oo | ojo opo opo Po jojo ,)|»o)| 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 / 3 | 2 | 1 | O | 


reserved 
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| Type | ^» MIEL 
| Reset [o[o]o]o]o]o[]o[o[o[o[o[o[of[]o]of] so | 


DRE 


Value 


| reserved  1[|[931:16] | RO |0x0 | Reseved | | | | | | OES 


"S cc GU CG GU 15 RW 0x0 Audio 6.5MHz DRE ASS IH: DRE Gain update Enable signal | update Enable signal 


[reserved — |[i4:0] TRO [0x0 | Reserved —— ^ — | 


8.2.6.2.37 DIG CFGO 


0x0000008C DIG CFGO (0x00002000 DIG CFGO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


Ern 7 


| Reset | o | o | KAKEEERES 00000000000 


DIG CFGO 


Value 


31:16] | HO. |Ox0 | Reserved — —.—  —  — — | 
audio ngc sel [15] RW 0x0 ee noise gate control select 
1: noise gate signal from PAD 
0: noise gate signal from ADI block 


audio_adie loop | [14] EE audio ele loop enable 
_en 1:enable 
0: disable 
audio_loop_map | [13] RW 0x1 zaga adile ep mapping select 
_sel : mapping with rotation 
0; no rotation 


adc_en_r [12] RW 0x0 audio adie ADC path right channel enable 
1: enable 
0: disable 

dac_en_r [11] RW 0x0 audio adie DAC path right channel enable 
1: enable 
0: disable 

adc en | [10] RW 0x0 audio adie ADC path left channel enable 
1: enable 
0: disable 


dac en | [ 9] audio Bi DAC path left channel enable 
1: enable 
0: disable 


[reserved — [[8:0] [RO  |0x0  jHeseved «1 — y O 
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8.2.6.2.38 DIG_CFG1 


0x00000090 DIG_CFG1 (0x000069A0 DIG CFG1 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
preserved i 


| Name | 
| Reset | 


reserved 


a a as sd eee eee 
PIEZ uer ERB ESI ER EB BS T ES ESA ES 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 9] 8 | 7 | 6 |; 5 | 4 ^ 3 | 2 | 1 J| O | 
Name | ore-Fo mo | ore Precs | ocr rOTHD j ocr_PRECIS ME 
| Type | w č | w | mw | m | m 
COIE ——— EN EEEE — NH NH (—O 


DIG CEG) 


Value 


| reserved 1[[91:16] | 16 [31:16] | RO |O0x0 | Reserved | 
OCP PRECIS [64] [AW — | x2 — | OCP protect timer step typical dock 1k] 
reserved |[83:0] (RO [0x0 T Reserved | 


8.2.6.2.39 DIG_CFG2 


0x00000094 DIG_CFG2 (0x00002100) DIG_CFG2 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


OVP_PD_THD OVP_PRECIS K 


ea ua aaa au BA 
| Reset | of ofitotofotoftipotoftofofofofo [o 


DIG CFG2 


aiue 
31:16] | HO. [0x0 | Reserved — 1 1 1 | 
AUD PHI EN 


OVP PD THD 14:12 OVP protect timer shreshold 
OVP PRECI OVP protect timer step(typical clock 1k 
AUD CLK SEL IEM audip protect clock select 0: 32K , 1: 1k 


p" „IEC PA shutdown enable for pa ovp 
1: shutdown control enable 
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LT T C: shutdown control disable 
PA SHUTDOWN | [6] RW 0x0 PA shutdown enable for pa otp 
. ENT 1: shutdown control enable 

0: shutdown control disable 
PA SHUTDOWN | [5] HW 0x0 PA shutdown enable for pa ocp 
. ENO 1: shutdown control enable 

0: shutdown control disable 
LOR_SHUTDO [4] RW 0x0 AOR shutdown enable 
WN_EN 1: shutdown control enable 


0: shutdown control disable 
LOL SHUTDOW | [3] RW 0x0 AOL shutdown enable 
N EN 1: shutdown control enable 
0: shutdown control disable 
A E LS [2] EAR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 
NE KE OW |[1] HP shutdown enable 
1: shutdown control enable 
0: shutdown control disable 
Reserved | 


[0] [FO {0x0 | Reserved 


8.2.6.2.40 DIG_CFG3 


DIG_CFG3 (0x00000000 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 ' 17 | — 16 | 
| Name | reserved 

| Type )—  ) |.  . B ) | | | . 
| Reset | o | o | o | o | o | o | o | o j| o | o | o j o | o |o f| oj o, | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 j 5 | 4 | 3 | 2 | 1 | o | 


o 


DIG_CFG3 


Value 


|[31:16] | RO |Ox0 | Reserved S i | 

weer || | | iSclear AOR shutdown, recovery AOR en 
WN_CLR 1: clear AOR shutdown, recovery AOR en 
ote ff | | tiiearAOL shutdown, recovery AOLen | 
1: clear AOL shutdown, recovery AOL en 


|WNOLR — | ^ ^ |” | E ear EAR shutdown, recovery EARen | 
WN CLR 1: clear EAR shutdown, recovery EAR en 
ING | [7 — PP |i aar He shutdown, recovery HPen — | 
N CLR 1: clear HP shutdown, recovery HP en 
ak [oo P PP a PA shuidown, recovery PAen — | 
CLR 1: clear PA shutdown, recovery PA en 
LAUD INT CLR. [[10:3] | RO |0OxO0 | Audio int clear ——— — —— | 
[reserved  |[2:0] |RO |60 | Reserved 
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8.2.6.2.41 DIG_CFG4 


0x0000009C DIG_CFG4 (0x00000000 DIG_CFG4 
| Bit | 31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ep——— er, C ——— á——À—|— 
zudjunaesdznūīnosonsnenenin ni 
| Bit [15 [14 13/12 at 9|8 | 7 [6]|5]|4]|3]|2 ft] 0 | 
| Name | AUDNTEN | reserved 


| Type Po 
| Reset | o | o | o | o | 0 | 0 | o| 0 | 0 | 0 | 0 | o | c | 0 | co | o |] 


| Name_| 
| Reset | 


DIG CFG4 


Field Name Type Reset Description 
(m | H5 | re | ue | ERN NT O O O 
reserved — |[31:16] | RO. | 0x0 | Reserved  . | | | — | 
jreserved — |[7:0] TRO |Ox0 | Reserved = — — — —  — | 


8.2.6.2.42 DIG STSO 


0x000000A0 DIG STSO (0x00000000) DIG STSO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 ' 19 | 18 |17| 16 | 


reserved 


| Name | 

| Type PR 
ee Ee Ee 
i psan zm ls a zs sa a ajil 2 


LO 
R_ z a Er a 
SH HU SH 
UT TD UT AUD_IRQ_RAW reserved 
DO | OW | DO 
WN N WN N 


| Type [Ro no| mo (Ro | Ro | RO 
[reset |x toto 1 ad oe [ 0 [0 1 7 Mā 


DIG_STSO 


alue 
31:16] | HO. |Ox0 | Reserved > | 
E SQ [15] 0x0 lor shutdown status 


PL HUTDOW | [14] O 0x0 lol shutdown status 


MINE [13] ee ier ear shutdown status 


HP SHUTDOW | [12] O 0x0 hp shutdown status 
un Jae e ER 


PA SHUTDOWN [[11] T BG . [0x0  |pashutdown status = 


AUD IRQ RAW [[10: 3] O 0x0 { 
audio pop irq, 
ovp irq, 
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lor ocp irq, 
lol ocp irq, 
ear ocp irq, 
hp ocp irq 


[reserved . |[2:0] [RO [0x0  jReseved «^ — | 


8.2.6.2.43 DIG STS1 


DIG. STS1 (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | — 16 | 
| Name | reserved 

KTI m SS SS S SS 
| Reset | o | o ļ oļ oļoļoļoļoļoļ oļjļoļoļjojoļoļ oo JJ) 
| Bit | 15 | 14 | 13 | 12 | 41 j 10| 9, 8|7|6/5|J4|3]|2|1]| o | 
| Name | AUD IRQ. SKC ^— Treevd Cid 
| Type |  — "70 w— BO 
| Reset | o | 0 | 0ļ oļoļoļoļoļjoaļoļo|i aļoļo | o ] o | 


DIG_STS1 


Value 


[reserved | [31:16] | a UM c C NN 


"XU ROS IRQ MSK |[15:8] 0x0 { 
audio_pop_irg_msk, 
ovp_irg_msk, 
otp_irq_msk, 
a_ocp_irq_msk, 
or_ocp_irq_msk, 
lol_ocp_irq_msk, 
ear ocp irq | msk, 
hp ocp irq msk 


[reserved |[|70] [RO |0x0 | Reserved | 


8.3 12S Serial Interface 


8.3.1 General Features 


There are three groups of I2S interface signals between the audio codec and the VBC block, two 
groups are for the ADC channels, and the other is for the DAC channels. 125 serial 
communication is performed via three one-bit signals: a clock signal, a data signal and a 
synchronization signal. 


The three groups of 12S serial interface signals are defined as in Table 8-4. 
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a) 


Table 8-7 12S interface list 


Master and Slave Audio Codec is the master of the serial interface, meaning that the 
audio codec initiates data transmission. For the ADC channel, the three signals 
ADC_BCLK, ADC_LRO, ADC SDATA are all output from audio codec to VBC interface. 
For the DAC channel, DAC_BCLK and DAC_LRO are output from audio codec to VBC 
interface, and DAC_SDATA, which is generated on DAC_BCLK and DAC_LRO by VBC 
interface, is output from VBC interface to audio codec. 


Synchronization For the ADC channel, ADC_LRO and ADC_SDATA are generated 
on ADC_BCLK falling edge by the audio codec, and to ensure a data transmission robust 
to setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of 
ADC_BCLK. On the other hand, for the DAC channels, DAC_LRO is generated on 
DAC_BCLK falling edge by the audio codec, so VBC interface also generates 
DAC_SDATA on DAC_BCLK falling edge, and the audio codec samples DAC_SDATA on 
DAC_BCLK rising edge. 


Frequency Relationship The audio codec MCLK (Main Clock) frequency is equal to 
12 MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is 
different. The mean frequency of LRO is equal to Fs, but the delay between two LRO may 
vary (one BCLK cycle difference max) when Ts (= 1/Fs) is not an integer multiple of 
MCLK period. For instance, if Fs = 44.1 kHz and BCLK frequency is equal to 3 MHz, the 
mean LRO period is equal to 68.02721... BCLK periods, and so the number of BCLK 
cycles between two LRO high-levels varies between 68 and 69. Table 7-5 describes the 
relation between MCLK, Fs and BCLK frequency. 


The serial interfaces can work in two modes: DSP mode or I2S mode. The mode is selected 
through the VB_AICR register described in Section 8.6. The following two sections describe the two 
serial interface modes in detail. 


V.0.2 
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8.3.2 DSP Mode Timing 

In DSP mode, DAC_LRO or ADC_LRO signal is a one DAC_BCLK or ADC_BCLK cycle 
high-level pulse. DAC_SDATA or ADC SDATA transmission has to start one BCLK cycle after 
LRO rising edge, left channel first, from MSB to LSB, then right channel, from MSB to LSB. 
There is no delay between left and right channel transmission, so word length (16 bits data width) 
must be taken into account when transmitting or receiving data. The ADC is mono channel, the 
same data are sent twice in each cycle. The following two figures show the timing of the DSP 
interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


< K 
ADC_BCLK | | Lj i | | | lees | | a i 
ADC_LRO i - - | : : 
ADCSDATA |. [Lm m3] -— [sero Tost Tn 
E >a 
Mono channel data Mono channel data 
Figure 8-3 ADC serial interface timing in DSP mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
a » 
DAC. BCLK NT Lid Li d 
DAC LRO | | | i i | | ; 
DAC. SDATA Crime] pes sepe -1 
E >< 
Left channel data Right channel data 


Figure 8-4 DAC serial interface timing in DSP mode 


8.3.3 I2S Mode Timing 
In I2S mode, DAC. LRO or ADC LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 
32. Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA transmission has to 
start one BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left 
V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1182 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM | SC9830A Device Specification 


channel data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the 
same data are sent twice in each cycle. Depending on data word length (16 bits supported 
only), SDATA is filled with ‘0’ until next channel transmission. The following two figures show the 
timing of the 12S interface modes. 


Average value = 1/Fs 
Max jitter 2 1 BCLK cycle 


32 BCLK cycles Remaining BCLK cycles 


ra >a 
ADC_BCLK i | | - [ ' = ! i ! i - | ' i | 
ADCLRO | ———d | ' | | | |] |] |] | |] 
a rs Tap | a 
< - o | 
Mono channel data Mono channel data 
Figure 8-5 ADC serial interface timing in 125 mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
» 
32 BCLK cycles >a Remaining BCLK cycles 
DAC_BCLK f f f het [ f b; [ | f f L5 i l L3 i 
DAC_LRO i | | i | | i 
ss [rf a J] use S 7 
“ - R »- 
Right channel data Left channel data 


Figure 8-6 DAC serial interface timing in I2S mode 


8.4 VBC Interface 


8.4.1 Overview 


The VBC module is designed as a digital interface, for software control and data 
handling with Audio Codec. Digital high-pass filters, digital gain, SRC, ALC, NGC, side 
tone module and loop path are also implemented in VBC for special applications. 


8.4.2 Features 
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8.4.3 


V.0.2 


Both APB bus and DSP Z bus are supported in VBC module interface. They are 
able to access the same VBC control registers 


Support Four ADC channels 
Support two DAC channels 


Slave IIS serial interface for ADC and DAC channels with Codec or other masters 
like FM and BT 


Support 5 groups of ADC/DAC IIS interface selected by software 


4 320x16 SRAM are used as ADC ping-pong buffer, in which address 0~159 is for 
ADCO/ADC2, and address 160-319 is for ADC1/ADC3 


2 320x16 SRAM are used as DACO, DAC1 ping-pong buffer, in which address 
0~159 is for DACO, and address 160~319 is for DAC1 

Max buffer size supported is 160 

Support DMA access 

DAC SRC is implemented for converting sample rate 

DAC 6th-order IR filter are designed for application such as high-pass filter 
and EG 

DAC auto-level control(ALC) is supported 

Another 4""-order IIR filter are implemented as EO, and the position of the 
4"-order EQ can be configured to be in front of ALC or behind ALC 

DAC noise gate is implemented 

DAC digital gain is supported 

Two channel data of DAC can be mixed by different ways 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC SRC is implemented for converting sample rate 

ADC digital gain is supported 

Side tone is supported 

High-pass filter is included in side-tone 

Two channel data of side tone can be mixed by different way 

ADC input signal can be sent to DAC through side tone, mixed with DAC data at 
two positions 

DAC output signal can loop to ADC 

ADCO1 and ADC23 interrupts will be sent to software if one ADC buffer is full 
DAC interrupt will be sent to software if one DAC buffer is empty 


Function Description 
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ADC23 Ping- 
Pong Buffer 


ADCO1 Ping- 


Pong Buffer 
> M ADC23 iu Config 
> U >» I2S TID » Control «4 — HJ» ad23 int 
—7— x SLAVE Registers 
— 

— > ad0l int 
—7——F i 
— >M ADCO1 TM VBC Function — da int 

> U — IS ae * module and Path 
— >x SLAVE Control > i 
> Data M &> APB 
—> Control e> U| | 
> M DAC " Registers X «>» Z Bus 
« U « I28 |« BIEN <— | 
4 X SLAVE T dma red 
<—— dma_ack 


DAC Ping- 


Pong Buffer | 


Figure 8-7 Voice Band Digital Interface 


Both APB and Z-bus can control Voice Band independently. They are able to access the same 
VBC control register. Through configuring register, six channels ADCO, ADC1, ADC2, ADC3 
DACO and DAC1 can be shut down independently. All VBC function modules work at 26M clock, 
which can also be shut down. Interrupt will be sent to software after the data in the ping-pong 
buffer is full for ADC channel, or empty for DAC channel. 


In the global register, control register "vbc_acc” is used to select which core will control VBC. . 
DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA 
request will be sent to DMA after the data in the ping-pong buffer is full for ADC channel, or empty 


for DAC channel. 


Async-FIFO is implemented at the boundary of 125 clock domain and the VBC function clock 
domain. 


One of the five group 125 interface is selected to be connected with VBC. 


8.4.3.1 Path Control and Function Module 
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DG_dac0 
m +/-/0 +/-/0 
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DG dacl 
4 
* 
N N 
= = 
SFIFO 
A A 
CO QD 
^ A Side 
HPF HPF Tone 
Mixer 
A 
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Figure 8-8 VBC Path Control 


The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, 
several loop paths are added for different application. 


@ ADC loop to DAC 
Side tone module is implemented between ADC and DAC path, and through the side 
tone module, ADC data can loop to DAC, either to the input of DAC HPF, or output of 
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DAC channel, added or subtracted by the DAC data. 
@ DAC loop to ADC 


SC9830A Device Specification 


The output of DAC can also loop to ADC path, after right shifting 8 bits and into the ADC 


digital gain module 
6 Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 


parsed as follows.. 


Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
Y 
G0.75[Gi] = [ 128 117 108 99 90 83 76 70] 
M = DGI6:3] = 0,1,2,34,...15 
(GO 75[Gi] ——— | 
| 24bits 
(DAC) 
16bits 
i. (ADC) 


l6bits 


Figure 8-9 VBC Digital Gain 


e Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left 
and right channel data input to the mixer, and different mixing operation will be implemented 


according to the control registers. 
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+1/-1 


0 +1/-1 


Figure 8-10 VBC Mixer 


e 6'-order EQ 


The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 parts. 
Each part is a 2"-order IIR, and implemented in one module, named vbhp s01.v, vbhp s23.v and 
vbhp. 45.v. In each 2™-order IIR, DACO and DAC1 share the hardware, so after a valid-in signal, 
the DACO data are processed first, and then the DAC1 data are processed. After DAC1 data 
processing finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, 
and configured in the control registers 


All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and 
extended 2 bits to be 34bits, and the output data are 28bits for ALC module processing or directly 
to EQ4.. 


Note: whether EQ4 or ALC is after EQ6 is controlled by control register 
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Note 1: The input 16bit data of the 6-band IIR are left shifted 16bits and then extended to be 
34bits, but the output 34bits data from the 6-band IIR are first right shifted 6 bits to be 28bits, pass 


SC9830A Device Specification 


through ALC, clipped to 24bits, and then right shifted 8 bits after the limiter to be 16bits. 


Notez: Since the input data is 16bits left shifted, and the output data are 6+8=14bit right shifted, if 
the digital gain and the 6-band IIR are both configured to be bypass-state, the output of DAC is 


4-times amplified. 


Note3: If the 6-band IIR is enabled, the following configuration of the 48 HPCOEF registers is 


corresponding to the bypass-state of the 6-band IIR 
HPCOEFO: ‘h1000 HPCOEF1:'h4000 HPCOEF2: 'h4000 
HPCOEF3:'h0000 HPCOEF4:'h0000 HPCOEFS5:'h0000 HPCOEF6: 'h0000 


HPCOEFT: 'h1000 


HPCOEF10: 


HPCOEF14: 
HPCOEF17: 


HPCOEF21: 
HPCOEF24: 


HPCOEF28: 
HPCOEF31: 


HPCOEF35: 
HPCOEF38: 


HPCOEF42: 


V.0.2 


'h0000 


'h1000 
'h0000 


'h1000 
'h0000 


'h1000 
'h0000 


'h1000 
'h0000 


'h1000 


HPCOEF8: 'h4000 
HPCOEF 11: 'h0000 


HPCOEF 15: 'h4000 
HPCOEF 18: 'h0000 


HPCOEF22: 'h4000 
HPCOEF25: 'h0000 


HPCOEF29: 'h4000 
HPCOEF32: 'h0000 


HPCOEF36: 'h4000 
HPCOEF39: 'h0000 


HPCOEF9: 'h4000 
HPCOEF 12: 'h0000 


HPCOEF 16: 'h4000 
HPCOEF 19: 'h0000 


HPCOEF23: 'h4000 
HPCOEF26: 'h0000 


HPCOEF30: 'h4000 
HPCOEF33: 'h0000 


HPCOEF37: 'h4000 
HPCOEF40: 'h0000 


HPCOEF 13: 


HPCOEF20: 


HPCOEF27: 


HPCOEF34: 


HPCOEF41: 
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BO 0| A0 0 S1 BO 1 A0 1 
[34bits A A 
(2'b00, D[31:0] } 7 z 
4 B1 0| -A10 ati A -A11 
<<16 
15 >>15 5515 + 5515 
16bits 
Te p 
B2 0 -A2 0 B2 1 -A2 1 
»15 > >>15 >>15 >>15 =a 
S2 BO_2 A0_2 S3 B0 3 A0_3 
>I Eu >(x)— +(x) E CON E Ae) 
Z Li 
B12 -A12 E A -Al3 
>>15 >>15 >>15 C >>15 
zi C2 
B2_2 -A2_2 B23 A -A2 3 
- 
>>15 > >>15 [īp (+) >>15 
S4 BO 4j A04 S5 BO 5| A0 5 S6 
»12 215 (+) Ņ bod >>12 (x) >>15 Hom <<2 u—€— ois = 1 28bits 
A A 
z nu 
Bl4 ALA nics A -Al 5 
>15 >>15 >>15 Ea >>15 
7» p 
B2 4 -A2 4 B2 5 A -A2 5 
>>15 P| >>15 BEG) >>15 "Ww 
Figure 8-11 VBC 6-order DAC IIR filter 


e 4" order EQ 


The 4"-order IIR high-pass filter is just implemented by the first section of 2"”-order IIR and the 


third section of 2"-order IIR. 
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As for the ALC module, please refer to the document "Shark VBC_ALC Design Specification”. 


The 8bits hp_limit control register is for the output limit logic. The output signal also can be limited 
to an expected value, and the value is hp_limit[7:0]x<16+16' hFFFF. 


@ Side Tone 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the 
high-pass filter should be configured by software. The digital gain of side tone is the same with the 
DAC and ADC channel digital gain. 


1- Z! Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
h(z = (1-1>>(N+)) ——————— > 
1 - (1-1>>N) Z” G0.75[Gi]= [ 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4....15 
N= HPF[3:0] = 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


[mama ru aS re i S 


! GO.T5[Gi] 


>>(M+3) 4> 


i24bits — 


| 
SQ <<7 + 
16bits T 
i s 
l >>(N+1) 
| 


2dbits 


24bits 


HPF by-pass 16bits 
- >>1 
Figure 8-12 VBC Side Tone 
e DAC SRC 
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Basic function of DAC SRC for audio with X1 , X2, X4 


32K/44.1K/48K 
eee 32K/44.1K/48K 
16K/22.05K/24K 2 SRC ; 
mt >| FIR = 
U2 
pac | 163 
8K/11.025K/12K| 4 SRC 
+! >| FIR 
U4 
Basic function of DAC SRC for audio with X1, X44.1/32, X44.1/48 
44.1K 
44.1K L 
195 
1 
BM ml Fi K | | 
li U3_32K | 388K | 
FIR FIR 
T N U3_96K || IR N U49 288K mo 
195 | | | | 
| | | | 
48K 
bl FIR 96K| 
T U2_48K 


Figure 8-13 VBC DAC SRC 


DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different 
input sample rate, the configuration of the control register is different. Generally the DAC SRC 
module includes two part, the first part invert the input sample rate to be X1, X2 or X3, which will 
be one of 32k, 44.1k or 48k, and the second part will continually convert to 44.1k finnaly. 


6 ADC SRC 
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Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 


44.1K 
44.1K 


i 
32K L ll. FR 96K | |! | 
U3_32K à | 285K. | 
FIR FIR 

LE 3*1 | > 1 
T U3 96K | | f° U49_288K p | 
195 | i! | 
| | | | 

48K i 

— |) P FIR 29K 
t U2_48K 


Figure 8-14 VBC ADC SRC 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC 
channel should be one of 32k, 44.1k or 48K. 


8.4.3.2 Clock Domain 


Totally four clocks input to voice band interface: 
e ADC BCLK for ADC 12S Slave block 
s DAC BCLK for DAC 125 Slave block 
e APB clock or Z bus clock for ADC,DAC data buffer 
s CLK VBC for all VBC functional blocks 


8.4.3.3 12S Slave Interface 


The 12S slave interface receives serial ADC data under the control of ADC_BCLK and ADC LHO, 
which are generated by audio codec 125 master interface, and sends serial DAC data under the 
control of DAC. BCLK and DAC LRO, which are also generated by audio codec 125 master 
interface. 


8.4.3.4 Digital Audio Data Buffer 


Two 1600x16 SRAM work as ping-pong buffers for each channel. The 4 1600x16 SRAM for DACO 
and DAC1 ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 - 159 in each 
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SRAM is DACO ping-pong buffer, and the address 160-319 in each SRAM is DAC1 ping-pong 
buffer. It's the same for ADCO/ADC1 ping-pong buffer and ADC2/ADCS ping-pong buffer . 


Received voice data are read out from ADCO, ADC1, ADC2 and ADC3 data buffer by software, 
and data for transmit are sent to DACO, DAC1 data buffer also by software. Buffer size is 
programmable from 1 to 160 words. ADC01 interrupt(shared by ADCO and ADC1) and ADC23 
interrupt(shared by ADC2 and ADC3) will be generated when ADC data buffer is full (written by 
hardware), and DAC interrupt (shared by DACO and DAC1) will be generated when DAC data 
buffer is empty (read by hardware). Voice interrupt frequency can be calculated from the buffer 
size. For example: when playing voice at 8 kHz sampling rate, buffer size is 160 words, the 
interval between two interrupt is: 125 us x 160 = 20 ms. 


If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not 
changed, two interrupts should be synchronized (within one voice sample duration), either one 
can be used as buffer full/empty interrupt. 


Address counter for each path will be reset to zero after interrupt is generated or at VBENABLE 
register (VBDABUFFDTA bit 15) changing from low to high. 


8.4.4 Control Registers 


Memory map 
AP base address: 0x4002 0000 
CPO ARM base address: 0x0202 0000 
CPO DSP base address: 0x2202 0000 
CP1 ARM base address: 0x0202_0000 
CP1 DSP base address: 0x2202 0000 
CP2 base address: 0x0202 0000 


Note: 


If access through APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 


Offset Address [Name | Description — — ] 
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[offset Address [Name [Description | 
bm» | jew T 
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[offset Address [Name [Description — ] 


Md a Reserved 
0x00FC 
DAC 6 band IIR High-pass filter 
0x0100 HPCOEFO H 
0x0104 HPCOEFO L PED band IIR nigh pass filter 
coefficients sO low 8bits 
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Offset Address [Name | Desoripton —— ^ | 
0x0108 HPCOEF1_H DAGE band IIR High-pass filter 

coefficients bO O0 high 16bits 
0x010C HPCOEF1_L ās band IIR nigh pass filter 
coefficients b0_0 low 16bits 
0x0110 HPCOEF2 H BAGS band IIR tug res filter 
coefficients a0 0 high 16bits 
0x0114 HPCOEF2 L Gé band IIR nigh: pass filter 
coefficients a0_0 low 16bits 
0x0118 HPCOEF3_H DAD band IIR High: gre filter 
coefficients b1 O0 high 16bits 
0x011C HPCOEF3 L Ene band IIR US h filter 
coefficients b1_0 low 16bits 
0x0120 HPCOEF4 H DAC 9 band IIR virs filter 
coefficients a1_0 high 16bits 
0x0124 HPCOEF4 L DAC D band IIR Highpass filter 
coefficients a1_0 low 16bits 
0x0128 HPCOEF5_H aeee band IIR MU nes filter 
coefficients b2 0 high 16bits 
0x012C HPCOEFS L ibis band IIR K Livi filter 
coefficients b2_0 low 16bits 
0x0130 HPCOEF6_H ki band IIR Fig pass filter 
coefficients a2_0 high 16bits 
0x0134 HPCOEF6 L DANE band IIR midi pase filter 
coefficients a2_0 low 16bits 
0x0138 HPCOEF7_H pee band IIR Fligri- pase filter 
coefficients s1 high 16bits 
0x013C HPCOEF7 L BAG e band IIR high-pass filter 
coefficients s1 low 16bits 
0x0140 HPCOEF8 H DRCG band IIR High-pass filter 
coefficients bO 1 high 16bits 
0x0144 HPCOEF8 L DAC 6 band IIR High-pass filter 
[TIU T EN bO 1 low 16bits 


0x0148 HPCOEF9 H DAC 6 band IIR | DAC 6 band IIR High-pass filter | pass filter 
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Offset Address [NEN WINES 


0x014C HPCOEF9 L =e ee 6 band IIR High-pass filter 
coefficients a0_1 low 16bits 
0x0150 HPCOEF10 H DAS band IIR Hg pee? filter 
coefficients b1 1 high 16bits 
0x0154 HPCOEF10 L BAGS band IIR "gpass filter 
coefficients b1 1 low 16bits 
0x0158 HPCOEF11_H kak band IIR High-pasȘ filter 
coefficients a1_1 high 16bits 
0x015C HPCOEF11_L aktu band IIR lux filter 
coefficients a1 1 low 16bits 
0x0160 HPCOEF12 H dv band IIR iglgpass filter 
coefficients b2 1 high 16bits 
0x0164 HPCOEF12 L DARS band IIR ee filter 
coefficients b2_1 low 16bits 
0x0168 HPCOEF13 H DAS band IIR nlgi pass filter 
coefficients a2_1 high 16bits 
0x016C HPCOEF13 L DAUG band IIR pass filter 
coefficients a2 1 low16bits 
0x0170 HPCOEF14 H DAGE band IIR midi pass filter 
coefficients s2 high 16bits 
0x0174 HPCOEF14 L DARE band IIR High-pass filter 
coefficients s2 low 16bits 
0x0178 HPCOEF15 H EAD band IIR high-pass filter 
coefficients bO 2 high 16bits 
0x017C HPCOEF15 L kka band IIR upes filter 
coefficients b0_ 2 low 16bits 
0x0180 HPCOEF16 H PAGO band IIR High-pass filter 
coefficients a0_2 high 16bits 
0x0184 HPCOEF16 L pace band IIR Hp filter 
coefficients a0_ 2 low 16bits 
0x0188 HPCOEF17 H pace band IIR sus filter 
coefficients b1_2 high 16bits 
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Offset Address [Name | Desoripton —— ^ | 
0x018C HPCOEF17 L DAGE band IIR High- pass filter 

coefficients b1_2 low 16bits 
0x0190 HPCOEF18_H kās band IIR Fg pees filter 
coefficients a1 2 high 16bits 
0x0194 HPCOEF18 L BAGS band IIR i Paes filter 
coefficients a1 2 low 16bits 
0x0198 HPCOEF19 H ED band IIR High-pasg filter 
coefficients b2_2 high 16bits 
0x019C HPCOEF19 L DAD band IIR High pee filter 
coefficients b2 2 low 16bits 
0x01A0 HPCOEF20 H Ene band IIR Uu Š Ñ filter 
coefficients a2_2 high 16bits 
Ox01A4 HPCOEF20 L DAC 9 band IIR I js filter 
coefficients a2_2 low 16bits 
Ox01A8 HPCOEF21_H DRC D band IIR Dol pass filter 
coefficients s3 high 16bits 
OxO1AC HPCOEF21 L meh band IIR High pass filter 
coefficients s3 low 16bits 
0x01B0 HPCOEF22 H ibis band IIR Fg pees filter 
coefficients bO 3 high 16bits 
0x01B4 HPCOEF22 L DAG band IIR High-pass filter 
coefficients b0_ 3 low 16bits 
0x01B8 HPCOEF23 H DANE band IIR Fig pees filter 
coefficients a0_3 high 16bits 
0x01BC HPCOEF23 L pee band IIR Mig pase filter 
coefficients a0 3 low 16bits 
0x01C0 HPCOEF24 H BAGE band IIR Fides filter 
coefficients b1 3 high 16bits 
0x01C4 HPCOEF24 L DAC S band IIR High-pass filter 
coefficients b1_3 low 16bits 
0x01C8 HPCOEF?25 H DAC 6 band IIR High-pass filter 
coefficients a1 3 Dre em] 16bits 


0x01CC HPCOEF25 L DAC 6 band IIR |DAC 6 band IIR High-pass filter | pass filter 
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Offset Address K p 


0x01D0 HPCOEF26 H EE 6 band IIR High-pass filter 
coefficients b2 3 high 16bits 
0x01D4 HPCOEF26 L DAS band IIR ApS filter 
coefficients b2 3 low 16bits 
0x01D8 HPCOEF27 H BAGS band IIR Pp filter 
coefficients a2 3 high 16bits 
0x01DC HPCOEF27 L PD band IIR High-pasg filter 
coefficients a2_3 low 16bits 
0x01E0 HPCOEF28_H aktu band M dp N filter 
coefficients s4 high 16bits 
0x01E4 HPCOEF28 L DAG G band IIR M vian filter 
coefficients s4 low 16bits 
0x01E8 HPCOEF29_H DARS band IIR Fig pass filter 
coefficients bO 4 high 16bits 
0x01EC HPCOEF29 L DAS band IIR high-pass filter 
coefficients b0_4 low 16bits 
0x01FO HPCOEF30.H eee band IIR Hg pass filter 
coefficients a0. 4 high 16bits 
0x01F4 HPCOEF30 L DAGE band IIR High- pass filter 
coefficients a0 4 low 16bits 
0x01F8 HPCOEF31_H DARE band IIR High-pass filter 
coefficients b1_4 high 16bits 
0x01FC HPCOEF31_L EAD band IIR midi pase filter 
coefficients b1_ 4 low 16bits 
0x0200 HPCOEF32 H pee band IIR High-pass filter 
coefficients a1_4 high 16bits 
0x0204 HPCOEF32 L BAS band IIR kā Li filter 
coefficients al_4 low 16bits 
0x0208 HPCOEF33 H DAD band IIR high-pass filter 
coefficients b2_4 high 16bits 
0x020C HPCOEF33 L pace band IIR Ko Lija filter 
coefficients b2_4 low 16bits 
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Offset Address [Name | Desoripton —— | 
0x0210 HPCOEF34 H DAGE band IIR High-pass filter 

coefficients a2_4 high 16bits 
0x0214 HPCOEF34 L pace band IIR nigh: pass filter 
coefficients a2_4 low 16bits 
0x0218 HPCOEF35_H BAGS band PETI pedes filter 
coefficients s5 high 16bits 
0x021C HPCOEF35 L Gé band IIR righ pass filter 
coefficients s5 low 16bits 
0x0220 HPCOEF36 H DAD band IIR High: gre filter 
coefficients bO 5 high 16bits 
0x0224 HPCOEF36 L [AES band IIR US i filter 
coefficients b0_5 low 16bits 
0x0228 HPCOEF37 H DAC 9 band IIR SE šā filter 
coefficients a0 5 high 16bits 
0x022C HPCOEF37 L DAC D band IIR high-pass filter 
coefficients a0_5 low 16bits 
0x0230 HPCOEF38 H aeee band IIR highpass filter 
coefficients b1_5 high 16bits 
0x0234 HPCOEF38 L ibis band IIR PRESS filter 
coefficients b1_5 low16bits 
0x0238 HPCOEF39 H ki band IIR Fig spass filter 
coefficients a1 5 high 16bits 
0x023C HPCOEF39 L DANE band IIR midi pase filter 
coefficients a1 5 low 16bits 
0x0240 HPCOEF40_H DAG band IIR High-pass filter 
coefficients b2_5 high 16bits 
0x0244 HPCOEF40_L BAG e band IIR might poss filter 
coefficients b2_5 low 16bits 
0x0248 HPCOEF41_H DAC S band IIR High-pase filter 
coefficients a2_5 high 16bits 
0x024C HPCOEF41 L DAC 6 band IIR High-pass filter 
[UTENDUM a2 blow 16bits 


0x0250 HPCOEF42_H DAC 6 band IIR |DAC 6 band IIR High-pass filter | pass filter 
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Offset Address [NEN a 


0x0254 HPCOEF42 L BED 6 band IIR High-pass filter 
coefficients s6 low 16bits 
0x0258 HPCOEF43_H HRGA band IIR migo- pass filter 
coefficients s0 high 16bits 
0x025C HPCOEF43_L DAGA band IIR ellas filter 
coefficients sO low 8bits 
0x0260 HPCOEF44_H e band IIR High-pasȘ filter 
coefficients bO 0 high 16bits 
0x0264 HPCOEF44 L DACA band IIR lux filter 
coefficients b0_0 low 16bits 
0x0268 HPCOEF45 H gu band IIR M vian filter 
coefficients a0 0 high 16bits 
0x026C HPCOEF45 L DARY band IIR might: pase filter 
coefficients a0_0 low 16bits 
0x0270 HPCOEF46 H za di band IIR nigh pass filter 
coefficients b1_0 high 16bits 
0x0274 HPCOEF46_L DACA band IIR mgt pase filter 
coefficients b1_0 low 16bits 
0x0278 HPCOEF47 L Bas band IIR High-pass filter 
coefficients a1_0 high 16bits 
0x027C HPCOEF47 L DACA band IIR Pilg: pass filter 
coefficients a1_0 low 16bits 
0x0280 HPCOEF48_H DANA band IIR night pees filter 
coefficients b2_0 high 16bits 
0x0284 HPCOEF48_L DACA band IIR pes filter 
coefficients b2_0 low 16bits 
0x0288 HPCOEF49 H BAGS band IIR ga ilgai filter 
coefficients a2_0 high 16bits 
0x028C HPCOEF49 L ONGA band IIR KL pass filter 
coefficients a2_0 low 16bits 
DA igh- i 
0x0290 HPCOEF50_H ET band Torn pass filter 
coefficients s1 high 16bits 
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Offset Address | Name | Description | 
DAC 4 IIR High- i 
0x0294 HPCOEF50_L E. pan igh pass filter 
coefficients s1 low 16bits 
0x0298 HPCOEF51_H pace band IIR high-pass filter 
coefficients bO 1 high 16bits 
0x029C HPCOEF51 L DAG band IIR Mgr pass filter 
coefficients bO 1 low 16bits 
0x02A0 HPCOEF52 H ee band IIR High-pasg filter 
coefficients a0_1 high 16bits 
Ox02A4 HPCOEF52 L BACs band IIR High: pfe filter 
coefficients a0_1 low 16bits 
0x02A8 HPCOEF53 H DAS band IIR IN SP Ñ filter 
coefficients b1 1 high 16bits 
DAC 4 | igh- i 
0x02AC HPCOEF53 L G e IR High pass filter 
coefficients b1 1 low 16bits 
DAC 4 igh- i 
0x02B0 HPCOEF54 H E enc IIR nigh pass filter 
coefficients a1 1 high 16bits 
DA "T 
0x02B4 HPCOEF54 L G band IIR High pass filter 
coefficients a1 1 low16bits 
DAC 4 band IIR High-pass filter 
0x02B8 HPCOEF55_H 
0x02BC HPCOEF55 L DACA band IIR milan: pase filter 
coefficients b2_1 low 16bits 
0x02C0 HPCOEF56 H dn band IIR Fig rpess filter 
coefficients a2 1 high 16bits 
0x02C4 HPCOEF56 L DAGA band IIR guilaas filter 
coefficients a2 1 low 16bits 
0x02C8 HPCOEF57_H du band IIR High-pass filter 
coefficients s2 high 16bits 
DAC 4 igh- i 
0x02CC HPCOEF57_L Et pang IIR High pass filter 
coefficients s2 low 16bits 
ird 4 "Dane IIR riigi- pass filter 
0x02D0 HPCOEF58_H 


0x02D4 HPCOEF58_L DAC 4 band IIR | DAC 4 band IIR High-pass filter | pass filter 
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LS1SPREADTRUM SC9830A Device Specification 


Offset Address PE Es 


edm 1 4 hano IIR ii pass filter 
0x02D8 HPCOEF59_H 

DA - 
0x02DC HPCOEF59 L oa band IIR High pass filter 

coefficients a0_2 low 16bits 

DAC 4 band IIR High-pass filter 
0x02E0 HPCOEF60_H 

DAC 4 band IIR High-pass filter 
0x02E4 HPCOEF60_L 
aein coefficients b1_2 low 16bits 
0x02E8 HPCOEF61_H PAS band IIR Fig Ne filter 

coefficients a1 2 high 16bits 
0x02EC HPCOEF61 L Bae band IIR M vian filter 

coefficients at_2 low 16bits 
0x02F0 HPCOEF62 H DARY band IIR Fg spass filter 

coefficients b2 2 high 16bits 
0x02F4 HPCOEF62 L DA band IIR high-pass filter 

coefficients b2_2 low 16bits 
0x02F8 HPCOEF63 H DACA band IIR mar pes filter 

coefficients a2_2 high 16bits 
0x02FC HPCOEF63 L Bas band IIR High-pass filter 

coefficients a2_2 low 16bits 

DAC 4 IIR High- i 
0x0300 HPCOEF64_H pi zinā eee 

coefficients s3 high 16bits 

DA igh- i 
0x0304 HPCOEF64 L G band IIR High pass filter 

coefficients s3 low 16bits 

DAC 4 band IIR High-pass filter 
0x0308 HPCOEF65_H 
0x030C HPCOEF65 L id band IIR Ju Lil filter 

coefficients bO 3 low 16bits 
0x0310 HPCOEF66 H DAS band IIR high-pass filter 

coefficients a0_3 high 16bits 
0x0314 HPCOEF66_L PACA band IIR nan pass filter 

coefficients a0 3 low 16bits 
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LS1SPREADTRUM SC9830A Device Specification 
Offset Address [Name |Descripton — | 
DAC 4 band IIR High-pass filter 
1 HPCOEF67_H 
rā coefficients b1 3 high 16bits 
DAC 4 band IIR High-pass filter 
1 HPCOEF67 L 
benig coefficients b1_3 low 16bits 
DAC 4 band IIR High-pass filter 
0x0320 HPCOEF68 H 
IIR High- fil 
0x0324 HPCOEF68_L ee band ig pas ilter 
coefficients a1 3 low 16bits 
DAC 4 band IIR High-pass filter 
0x0328 HPCOEF69 H 
DAC 4 band IIR High-pass filter 
HPCOEF69 L 
uses E coefficients b2. 3 low 16bits 
DAC 4 band IIR High-pass filter 
HPCOEF70 H 
waasi coefficients a2_3 high 16bits 
DAC 4 d IIR High- filt 
0x0334 HPCOEF70_L va d eal 
coefficients a2_3 low 16bits 
DAC 4 band IIR High-pass filter 
HPCOEF71_H 
eats coefficients s4 high 16bits 
DAC 4 IIR High- filt 
0x033C HPCOEF71_L e Dana MI Vāji 
nM s4 low 16bits 


0x0400 ADCO1 HPCOE e 6 band IIR High-pass filter 
FO H coefficients sO high 16bits 
0x0404 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
FOL coefficients sO low 8bits 
0x0408 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F1 H coefficients bO O0 high 16bits 
0x040C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x Fi coefficients b0_0 low 16bits 
0x0410 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
s F2 H coefficients a0. 0 high 16bits 
0x0414 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F2_L coefficients a0 0 low 16bits 
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LS1SPREADTRUM SC9830A Device Specification 
Offset Address [Name [Description 
0x0418 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 

X 
F3_H coefficients b1_0 high 16bits 
0x041C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F3L coefficients b1 0 low 16bits 
0x0420 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
FA H coefficients a1 0 high 16bits 
0x0424 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F4 L coefficients a1_0 low 16bits 
0x0428 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
F5_H coefficients b2_0 high 16bits 
0x042C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
EB L coefficients b2_0 low 16bits 
0x0430 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F6_H coefficients a2_0 high 16bits 
0x0434 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
1 F6_L coefficients a2_0 low 16bits 
0x0438 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
N F7_H coefficients s1 high 16bits 
0x043C ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
X 
F7 L coefficients s1 low 16bits 
0x0440 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F8 H coefficients bO 1 high 16bits 
0x0444 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
EB L coefficients bO 1 low 16bits 
0x0448 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F9 H coefficients a0 1 high 16bits 
0x044C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F9 L coefficients a0_1 low 16bits 
0x0450 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
E F10 H coefficients b1_1 high 16bits 
0x0454 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
s F10 L Rer b1 1 low 16bits 


0x0458 ADCO1 HPCOE | ADCO01 6 band IIR | ADCO1 6 band IIR High-pass filter — | pass filter 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1206 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


Offset Address [Name —  Descpon — | 
ui F11_H coefficients a1 1 [coefficients at_1 high 16bits | 16bits 


0x045C ADC01_HPCOE PS 6 band IIR High-pass filter 
- F11 L coefficients a1 1 low 16bits 
0x0460 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F12 H coefficients b2_1 high 16bits 
ik ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
: F12 L coefficients b2. 1 low 16bits 
0x0468 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F13_H coefficients a2_1 high 16bits 
0x046C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F13 L coefficients a2_1 low 16bits 
0x0470 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F14_H coefficients s2 high 16bits 
0x0474 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F14 L coefficients s2 low 16bits 
0x0478 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F15 H coefficients bO 2 high 16bits 
0x047C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F15 L coefficients b0_ 2 low 16bits 
0x0480 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
X 
F16 H coefficients a0 2 high 16bits 
0x0484 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
g F16 L coefficients a0. 2 low 16bits 
0x0488 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
: F17 H coefficients b1 2 high 16bits 
6x048C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
K F17_L coefficients b1 2 low 16bits 
0x0490 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F18 H coefficients a1 2 high 16bits 
0x0494 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F18 L coefficients a1 2 low 16bits 
0x0498 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
g F19 H coefficients b2. 2 high 16bits 
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LS1SPREADTRUM SC9830A Device Specification 
Offset Address [Name T Deseriptiom — | 
0x049C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 

* F19 L coefficients b2_2 low 16bits 
0x04A0 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
F20_H coefficients a2_2 high 16bits 
OxO4A4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F20 L coefficients a2 2 low 16bits 
0x04A8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F21 H coefficients s3 high 16bits 
R High- fil 
OxO4AC ADC01_HPCOE Beem 6 band II PK pass filter 
F21_L coefficients s3 low 16bits 
0x04B0 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
F22_H coefficients bO 3 high 16bits 
0x04B4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
7 F22 L coefficients b0_3 low 16bits 
0x04B8 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
X 
F23_H coefficients a0 3 high 16bits 
0x04BC ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
a F23 L coefficients a0_3 low 16bits 
0x04C0 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
à F24 H coefficients b1 3 high 16bits 
0x04C4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F24 L coefficients b1 3 low 16bits 
0x04C8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F25 H coefficients a1 3 high 16bits 
0x04CC ADCO1 HPCOE ADANI 6 band IIR dulang filter 
F25 L coefficients at_3 low 16bits 
0x04D0 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F26 H coefficients b2 3 high 16bits 
0x04D4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
7 F26 L coefficients b2. 3 low 16bits 
0x04D8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F27_H coefficients a2_3 uses: | 16bits 


0x04DC ADCO1 HPCOE | ADCO1 6 band IIR |ADCO! 6 band IIR High-pass filter — | pass filter 
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LS1SPREADTRUM | SC9830A Device Specification 


Offset Address [Name [Description 
is F27 L coefficients a2_3 low 16bits | a2 3low 16bits 


0x04E0 ADC01_HPCOE EIE --— 6 band IIR High-pass filter 
X 
F28_H coefficients s4 high 16bits 
0x04E4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F28 L coefficients s4 low 16bits 
0x04E8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F29_H coefficients bO 4 high 16bits 
0x04EC ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
i F29_L coefficients bO. 4 low 16bits 
Ox04FQ ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F30 H coefficients a0 4 high 16bits 
0x04F4 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F30 L coefficients a0 4 low 16bits 
0x04F8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F31 H coefficients b1 4 high 16bits 
0x04FC ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
F31 L coefficients b1 4 low 16bits 
0x0500 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F32 H coefficients a1 4 high 16bits 
0x0504 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
i F32 L coefficients at_4 low 16bits 
0x0508 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F33_H coefficients b2_4 high 16bits 
0x0506 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
: F33 L coefficients b2 4 low 16bits 
0x0510 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
K F34_H coefficients a2_4 high 16bits 
0x0514 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F34 L coefficients a2 4 low 16bits 
0x0518 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F35 H coefficients s5 high 16bits 
0x051C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F35 L coefficients s5 low 16bits 
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LS1SPREADTRUM SC9830A Device Specification 
Offset Address _| Name |Description | 
0x0520 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 

X 
F36_H coefficients bO 5 high 16bits 
0x0524 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F36 L coefficients bO 5 low 16bits 
0x0528 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F37 H coefficients a0 5 high 16bits 
0x052C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F37 L coefficients a0 5 low 16bits 
0x0530 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F38 H coefficients b1 5 high 16bits 
0x0534 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F38 L coefficients b1 5 low 16bits 
0x0538 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F39_H coefficients a1 5 high 16bits 
0x053C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F39 L coefficients a1_5 low 16bits 
0x0540 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
" F40 H coefficients b2. 5 high 16bits 
0x0544 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
ý F40 L coefficients b2_5 low 16bits 
0x0548 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F41_H coefficients a2_5 high 16bits 
0x054C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F41 L coefficients a2 5 low 16bits 
0x0550 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F42 H coefficients s6 high 16bits 
0x0554 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F42_L P s6 low 16bits 
0x0600 ADC23_HPCOE n— 6 band IIR High-pass filter 
X 
FO_H coefficients sO high 16bits 
0x0604 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
FOL coefficients sO low 8bits 
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LS1SPREADTRUM SC9830A Device Specification 
Offset Address [Name T Deseriptiom — 
0x0608 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 

F1_H coefficients bO 0 high 16bits 
0x060C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F1 L coefficients bO_0 low 16bits 
0x0610 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F2 H coefficients a0 0 high 16bits 
0x0614 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F2L coefficients a0 0 low 16bits 
0x0618 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F3 H coefficients b1 O0 high 16bits 
0x061C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F3_L coefficients b1_0 low 16bits 
0x0620 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
x F4 H coefficients a1_0 high 16bits 
0x0624 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
ti F4_L coefficients a1_0 low 16bits 
0x0628 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
- F5_H coefficients b2_0 high 16bits 
0x062C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F5 L coefficients b2_0 low 16bits 
0x0630 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F6_H coefficients a2_0 high 16bits 
0x0634 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F6_L coefficients a2_0 low 16bits 
0x0638 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F7_H coefficients s1 high 16bits 
ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
0x063C im s 
F7_L coefficients s1 low 16bits 
0x0640 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F8_H coefficients bO 1 high 16bits 
0x0644 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F8 L m mid | bO 1 low 16bits 


0x0648 ADC23 HPCOE | ADC23 6 band IIR | ADC23 6 band IIR High-pass filter — | pass filter 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1211 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


Offset Address E as — 


0x064C ADC23 HPCOE PE 6 band IIR High-pass filter 
| F9 L coefficients a0 1 low 16bits 
0x0650 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
s F10 H coefficients b1_1 high 16bits 
0x0654 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
x F10_L coefficients b1_1 low 16bits 
0x0658 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F11_H coefficients a1_1 high 16bits 
0x065C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F11 L coefficients a1 1 low 16bits 
0x0660 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F12_H coefficients b2_1 high 16bits 
0x0664 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F12 L coefficients b2 1 low 16bits 
0x0668 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F13 H coefficients a2 1 high 16bits 
0x066C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F13 L coefficients a2 1 low 16bits 
0x0670 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x 
F14 H coefficients s2 high 16bits 
0x0674 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
R F14_L coefficients s2 low 16bits 
030678 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
: F15 H coefficients bO. 2 high 16bits 
J ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F15 L coefficients bO. 2 low 16bits 
0x0680 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F16 H coefficients a0 2 high 16bits 
0x0684 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F16 L coefficients a0 2 low 16bits 
0x0688 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F17_H coefficients b1_2 high 16bits 
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Offset Address [Name T Deseriptiom — | 
0x068C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 

n F17_L coefficients b1 2 low 16bits 
0x0690 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F18 H coefficients a1 2 high 16bits 
0x0694 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F18 L coefficients a1 2 low 16bits 
0x0698 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F19 H coefficients b2 2 high 16bits 
0x069C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F19 L coefficients b2_2 low 16bits 
0x06A0 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F20_H coefficients a2_2 high 16bits 
0x06A4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
g F20 L coefficients a2. 2 low 16bits 
0x06A8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F21_H coefficients s3 high 16bits 
0x06AC ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F21 L coefficients s3 low 16bits 
0x06B0 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F22_H coefficients bO 3 high 16bits 
0x06B4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F22 L coefficients b0_3 low 16bits 
0x06B8 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F23_H coefficients a0 3 high 16bits 
0x06BC ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F23 L coefficients aO_3 low 16bits 
0x06C0 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F24 H coefficients b1 3 high 16bits 
0x06C4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
s F24 L coefficients b1_3 low 16bits 
0x06C8 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
s F25 H coefficients a1 3 maisi. | 16bits 


0x06CC ADC23 HPCOE | ADC23 6 band IIR | ADC23 6 band IIR High-pass filter — | pass filter 
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Offset Address [Name [Description | 
us F25 L coefficients at_3 low 16bits — | a1_3 low 16bits 


0x06DO ADC23 HPCOE ae 6 band IIR High-pass filter 
F26_H coefficients b2_3 high 16bits 
0x06D4 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
ý F26 L coefficients b2_3 low 16bits 
0x06D8 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
i F27_H coefficients a2_3 high 16bits 
0x06DC ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
x F27 L coefficients a2_3 low 16bits 
0x06E0 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F28_H coefficients s4 high 16bits 
0x06E4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F28 L coefficients s4 low 16bits 
0x06E8 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F29_H coefficients bO 4 high 16bits 
0x06EC ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F29 L coefficients bO 4 low 16bits 
0x06FO ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F30_H coefficients a0 4 high 16bits 
0x06F4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F30_L coefficients a0 4 low 16bits 
0x06F8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F31_H coefficients b1_4 high 16bits 
0x06FC ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
N F31_L coefficients b1 4 low 16bits 
5 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
K F32_H coefficients a1 4 high 16bits 
0x0704 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F32 L coefficients a1 4 low 16bits 
0x0708 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F33_H coefficients b2_4 high 16bits 
0x070C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F33_L coefficients b2_4 low 16bits 
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Offset Address [Name — [Description — | 
0x0710 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 

i F34_H coefficients a2_4 high 16bits 
0x0714 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F34 L coefficients a2 4 low 16bits 
0x0718 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F35 H coefficients s5 high 16bits 
0x071C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F35 L coefficients s5 low 16bits 
0x0720 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F36_H coefficients bO 5 high 16bits 
0x0724 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F36_L coefficients b0_5 low 16bits 
0x0728 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
X 
F37_H coefficients a0 5 high 16bits 
0x072C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
i F37 L coefficients a0 5 low 16bits 
0x0730 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
X 
F38_H coefficients b1_5 high 16bits 
0x0734 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F38 L coefficients b1_5 low 16bits 
0x0738 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F39_H coefficients a1 5 high 16bits 
0x073C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F39 L coefficients a1 5 low 16bits 
0x0740 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F40_H coefficients b2_5 high 16bits 
0x0744 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F40 L coefficients b2_5 low 16bits 
0x0748 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
X F41_H coefficients a2_5 high 16bits 
0x074C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
i FA1 L mos E a2_5 low 16bits 


0x0750 ADC23 HPCOE | ADC23 6 band IIR | ADC23 6 band IIR High-pass filter — | pass filter 
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Offset Address [Name [Description — — 
is F42_H coefficients s6 high 16bits 


0x0754 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F42_L coefficients s6 low 16bits 


8.4.4.2 Register Descriptions 


8.4.4.2.1 VBDAO 


Description: 
0x0000 Voice band DACO data (reset 0x0000_0000) VBDAO 


Reserved 


S TT 
Peset ee eee ee ee ee ee) 
Cen gea sc e Nee se he | a L T 
(Name {ON Ne 


VBDAO 


Type 


Field Name Type | Reset | Description 
Value 


VBDAO [15:0] R/W 16'h0 Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DACO buffer one by 
one 


8.4.4.2.2  VBDA1 


Description: 
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0x0004 Voice band DAC1 data (reset 0x0000_0000) VBDA1 


Reserved 


i ss] 
Peset I CR RC || RC CO CR CR CR |e CI 
KREISI ewes 

C  — a 


VBDA1 


Field Name Type | Reset | Description 
Value 
VBDA1 [15:0] R/W 16'h0 Voice band DAC1 channel data from ARM/DSP. 
ARM/DSP writes every word of DAC1 data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DAC1 buffer one by 
one 


8.4.4.2.3 — VBADO 


Description: 
0x0008 Voice band ADCO data (reset 0x0000 0000) VBADO 


Reserved 


aa a a 
_Feset 1:1: ] 
KERS BVK EEE a TE 


VBADO 


Field Name Type | Reset | Description 
Value 
VBADO [15:0] 16'h0 | ADCO channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADCO 
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buffer one by one to this register, and then 
ARM/DSP read the ADCO data from this register 


8.4.4.2.4 VBAD1 


Description: 
0x000C Voice band ADC1 data (reset 0x0000_0000) VBAD1 


Reserved 


ER —  ]  ) l1,  —..— — — Bh h PA 
EX i] 
IECIT EERE EE L T 

Do w GUAD 


VBAD1 


Field Name Type | Reset | Description 
Value 


VBAD1 [15:0] 16h0 | ADC1 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC1 
buffer one by one to this register, and then 
ARM/DSP read the ADC1 data from this register 


8.4.4.2.5 | VBBUFFSIZE 


Description: 
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0x0010 Voice band buffer size(reset 0x0000_0000) VBBUFFSIZE 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | KCI 
| RN 


Reserved 


Type 


EMER BEE EESK L RE 
VBDABUFFSIZE VBADBUFFSIZE 


Type R/W R/W 


Field Name Type | Reset | Description 
Value 

VBDABUFFSIZE | [15:8] R/W |8hO Voice band DACO and DAC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0~159 maps to real buffer size 1~160 

VBADBUFFSIZE | [7:0] R/W |8hO Voice band ADCO and ADC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0~159 maps to real buffer size 1~160 


8.4.4.2.6  VBADBUFFDTA 


Description: 
0x0014 Voice band buffer and 12S control(reset 0x0000_1000) VBADBUFFDTA 


Bit (sī |so|2 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Reserved E ADBUFF_A 


[Field Name —— [Bit — |Type | Reset |Description | 
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PT (Value 
[psia |R/W [210 [Reseved | 


VBIIS DLOOP [13] R/W | 1'hO Loop IIS three Tx signals(DA) to IIS three Rx 
signals(AD). 
0: normal mode 
1: loop mode 


a [mw mr [meme 7000 


VBISADCK23 INV VBC interface reverses ADC23 125 BCLK from 
audio CODEC as its 125 BCLK to receive serial 
data 
0: normal mode 
1: inverse mode 


VBISDACK_INV [10] VBC interface reverses DAC |2S BCLK from 
audio CODEC as its 12S BCLK to send serial data 
0: normal mode 
1: inverse mode 


VBISADCKO1 INV VBC interface reverses ADCO1 125 BCLK from 
audio CODEC as its 125 BCLK to receive serial 
data 
0: normal mode 
1: inverse mode 


ADBUFF_A [8:0] Voice band ADC channel data buffer size change, 
2's compliment number added to 
VBADBUFFSIZE and  VBAD23BUFFSIZE, 
control AD data buffer change for next block. 


8.4.4.2.7 VBDABUFFDTA 


Description: 
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0x0018 Voice band buffer and mode control(reset 0x0000 0000) VBDABUFFDTA 


| Bit |31 |so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
Type 


EESK EEE S EZ SENS EVER 
VBD | VBD | VBA | VBA RAM 


DABUFF_A 


Field Name Type | Reset | Description 
Value 


VBENABLE [15] R/W |1h0 Enable this bit then VBC interface starts working 
and software can receive voice band interrupt. 
Better set this bit after all other register bits are 
programmed. 
0: disable 
1:enable 


VBDA1DMA_EN | [14] R/W |1h0 DMA write DAC1 data buffer enable, set this bit to 
enable DAC1 DMA mode 
0: disable 
1:enable 

VBDAODMA EN | [13] RAW |1h0 DMA write DACO data buffer enable, set this bit to 
enable DACO DMA mode 
0: disable 
1: enable 

VBAD1DMA EN "hd DMA read ADC1 data buffer enable, set this bit to 
enable ADC1 DMA mode 
0: disable 
1: enable 


VBADODMA_EN DMA read ADCO data buffer enable, set this bit to 
enable ADCO DMA mode 
0: disable 
1: enable 


RAMSW_EN [10] RAV |1h0 Software access ping-pong buffer enable when 
VBENABĒ bit low(before VBC interface start 
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working), for both ADC and DAC channel(reading 
ADC data buffer and writing DACO, DAC1 data 
buffer) 

0: disable 

1:enable 


RAMSW_NUMB | [9] R/W |1h0 Software accessing ping-pong buffer indication, 
for both ADC and DAC channel(reading ADC data 
buffer and writing DACO, DAC1 data buffer) 

0: software access data buffer 0 
1: software access data buffer 1 

DABUFF_A R/W | 9’hO Voice band DAC channel data buffer size change, 
2's compliment number added to 
VBDABUFFSIZE, control DA data buffer change 
for next block. 


8.4.4..8  VBADCNT 


Description: 
0x001C Voice band ADC buffer counter(reset 0x0000 0000) VBADCNT 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 KA 16 


Reserved 


Type 


| III OSU III IU OT AS 
L3 J] 
| B [15 14 | t | iz | | oj 9 |e | 7 tots ES EEE 
[Name | — ANN O | mm 


VBAD1CNT VBADOCNT 


Type 


Field Name Type | Reset | Description 
Value 

VBAD1CNT [15:8] 8'h0 ADC1 data buffer address counter (address of 
VBC interface writing input data from audio 
CODEC to ADC1 ping-pong buffer) 

VBADOCNT [7:0] ADCO data buffer address counter (address of 
VBC interface writing input data from audio 
CODEC to ADCO ping-pong buffer) 
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8.4.4.2.9 VBDACNT 


Description: 
0x0020 Voice band DAC buffer counter(reset 0x0000_0000) VBDACNT 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 


mel o RO 
L3 C] 
| B [15 | 14 | t | iz | t | oj 9 j a | z j ej oj a|3|2,1j0 
[Name | wmon (nie AN 


Reserved 


VBDAICNT VBDAOCNT 


Type 


Field Name Type | Reset | Description 
Value 

VBDAICNT [15:8] 8'h0 DAC1 data buffer address counter (address of 
VBC interface reading output data from DAC1 
ping-pong buffer to audio CODEC) 

VBDAOCNT [7:0] DACO data buffer address counter (address of 
VBC interface reading output data from DACO 
ping-pong buffer to audio CODEC) 


8.4.4.2.10 VBAD23CNT 


Description: 
0x0024 Voice band ADC23 buffer counter(reset 0x0000_0000) VBAD23CNT 


| Bi [31 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | T8 | i | 16 | 


Reserved 
Type 


VBAD3CNT VBAD2CNT 


Fn Ea Eee eee 
gu; < ru 


[me |1] NMEMMENMNM NENNEN 
(Reeet| s | o jojojojojojojojojojojoj»oj|»j|» 


Field Name Type | Reset | Description 
Value 
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VBAD3CNT [15:8] ADC3 data buffer address counter (address of 
VBC interface writing input data from audio 
CODEC to ADC3 ping-pong buffer) 


VBAD2CNT [7:0] ADC2 data buffer address counter (address of 
VBC interface writing input data from audio 
CODEC to ADC2 ping-pong buffer) 


8.4.4.2.11 VBADDMA 


Description: 
0x0028 Voice Band ADC23 DMA enable(reset 0x0000_0000) VBADDMA 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 


| Bt (1s n4 | i3 | 2 | v | t0 | 9 | 8 | 7 | 6 | 5 | a | 3| 2| 10 
VBA | VBA 


Reserved 


Type RO RW | RW 


Field Name Type | Reset | Description 
Value 


|.  . msa (Ro |14m0 [Reserved — — — | 


VBAD3DMA EN | [1] RAV |1h0 DMA read ADC3 data buffer enable, set this bit to 
enable ADC3 DMA mode 
0: disable 
1: enable 

VBAD2DMA EN | [0] RAV |1h0 DMA read ADC2 data buffer enable, set this bit to 
enable ADC2 DMA mode 
0: disable 
1: enable 


8.4.4.2.12 VBBUFFAD23 
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Description: 


0x002C Voice band ADC23 buffer size(reset 0x0000_0000) VBBUFFAD23 


| Bit [31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | (7 KCI 
L3... — —  $À$ -  — — —] 


Reserved 


Type 


| Bit (ss | 14 | 13 | t2 | 1 | 10 | 9 | 8 | 7 | 6 | 5 [4 | 3 |2 | t| 0 
Reserved VBAD23BUFFSIZE 
Type 


Field Name Type | Reset | Description 
TREZ. A  — 


n " 0] R/W | 8'hO Voice band e aaa channel data buffer size, 
equals to real buffer size minus 1. max 159. 
0-159 maps to real buffer size 1-160 


8.4.4.2.13  VBINTTYPE 


Description: 
0x0034 Voice Band interrupt type(reset 0x0000 0000) VBINTTYPE 


| Bit [31,3029 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Ad23 int ty Ad01 int ty 
Da int type 
pe pe 


Field Name Type | Reset | Description 
Value 
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Ad23 int type | [5:4] R/W | 2’hO ADC23 interrupt type, 
2'b00: Standard interrupt, should be cleared in 
VBC control register 

2'b01: wide pulse, and the width is 12 ADC23 IIS 
bit clock cycles, and the interrupt should be 
cleared in global register 

2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 

Note: 2’b00 should be used since no VBC 
interrupt clear register in global register 

Da int type [3:2] DAC interrupt type, 
2'b00: Standard interrupt, should be cleared in 


VBC control register 
2'b01: wide pulse, and the width is 12 ADC IIS bit 
8.4.4.2.14 VBDATASWT 


clock cycles, and the interrupt should be 
cleared in global register 

2'b10,2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 

Note: 2’b00 should be used since no VBC 
interrupt clear register in global register 


ADC01 interrupt type, 


2'b00: Standard interrupt, should be cleared in 
VBC control register 

2'b01: wide pulse, and the width is 12 ADCO1 IIS 
bit clock cycles, and the interrupt should be 
cleared in global register 

2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 

Note: 2’b00 should be used since no VBC 
interrupt clear register in global register 
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0x0038 Voice Band APB data switch(reset 0x0000_0000) VBDATASWT 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Type 


I 
KB ll] 
ti die kt pa Fox festen ero fone Set sed is eA a 


Reserved 


Field Name Type | Reset | Description 
Value 


L— — — — enlo [sm [Reed — — — — — — — 


Vb ad23 iis Ir md [6] R/W | 1'hO Active level of 2/3 channel for ADC23 
"0": High for channel 2 low for channel 3 
“4”: Low for channel 2 high for channel 3 


Vb ad23 iis pcm md | [5] R/W |1hO | ADC23 12S interface format 
0: 12S compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be 
compatible with audio CODEC 125 master 
Vb ad23 iis Isb [4] RAN | 1'hO ADC23 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 
[.  . B [Ro T |Remwed —— 
vb buf out23 swt [2] R/W | 1’hO | VBC data read from ADC23 ping-pong buffer 
to APB switch control 
1'b0: The 16bits data will be the low-half word 
PRDATA[15:0] 
1'b1: The 16bits data will be the high-half word 
PRDATA[31:16] 
vb_buf_out01_swt [1] R/W | 1'h0 VBC data read from | ADCO1 ping-pong buffer 
to APB switch control 
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1'b0: The 16bits data will be the low-half word 
PRDATA[15:0] 

1'b1: The 16bits data will be the high-half word 
PRDATA[31:16] 


VBC data written by APB to DAC ping-pong 
buffer switch control 

1'b0: PWDATA[1 5:0] will be selected 

1'b1: PWDATA[31:16] will be selected 


8.4.4.2.15  VBIISSEL 


Description: 
0x003C Voice Band IIS Interface select(reset 0x0000_0000) VBIISSEL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | 16 


Reserved 


Type 


- |: vb iis da sel vb iis ad23 sel vb iis adO1 sel 


Type B - pepe [oe [ow | o9 9 9 — 


Field Name Type | Reset | Description 
Value 


|. si [RO freo |Reseved —— ^ | 


Vb iis da Ir md [14] R/W | 1'bO Active level of 0/1 channel for DAC 
"0": High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 
Vb iis adO01 Ir md [13] R/W | 1'bO Active level of 0/1 channel for ADCO1 
"0": High for channel 0, low for channel 1 
“4”: Low for channel 0, high for channel 1 
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vb iis da pcm md 1'bO DAC 12S interface format 

0: 12S compatible format 

1: PCM compatible format 

Note: |25 mode is recommended to 

compatible with audio CODEC 125 master 
vb iis ad01 pcm md 1bO | ADCO1 [2S interface format 

0: 12S compatible format 

1: PCM compatible format 

Note: 125 mode is recommended to 

compatible with audio CODEC 125 master 
vb iis da Isb 1'bO DAC 125 serial data transfer order 

0: MSB first 

1: LSB first 

Note: must always be programmed to ‘0’ 
vb iis adO1 Isb 1bO | ADCO1 12S serial data transfer order 


0: MSB first 

1: LSB first 

Note: must S be programmed to ‘0’ 
vb iis ad23 sel NBC ADC23 IIS interface select from 5 group 
Exams rr 
vb iis adO1 sel TES ADC01 IIS interface select from 5 group 
pee 


8.4.4.2.16  DAPATHCTL 


Description: 
0x0040 Voice band DAC path control (reset 0x0000_0000) DAPATHCTL 


| Bit |31 | 30 | 29 |28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | 16 


Reserved 


Type 


| Bt [15 a 1 | 22 | €t 1 10 L9 |e | 7 || s | 4 a 2^1 


Da1 addst s DaO addst s Da1 addím Da0_addfm 


Reserved 
el el sel sel 


Type 
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Field Name Type | Reset | Description 
Value 


| [rsa (Ro jeno [Reserved | 


Dai addst sel | [7:6] RW |2hO ro DAC1 data from ALC directly sent to DAC 
2'b01: DAC1 data from ALC added with side tone 
data, then sent to DAC 12S 
2'b10: DAC1 data from ALC subtracted from side 
tone output data, then sent to DAC 125 
60.96cmb11: Reserved 

DaO addst sel | [5:4] RW |2hO sc DACO data from ALC directly sent to DAC 
2'b01: DACO data from ALC added with side tone 
data, then sent to DAC 12S 
2'b10: DACO data from ALC subtracted from side 
tone output data, then sent to DAC 125 
2'b11: Reserved 


2'b00: DAC1 buffer data directly sent to DAC 
HPF 

2'b01: DAC1 buffer data added with side tone 
data, then sent to DAC HPF 

2'b10: DAC1 buffer data subtracted from side tone 
output data, then sent to DAC HPF 

2'b11: Reserved 


2'b00: DACO buffer data directly sent to DAC 


Dai addfm sel | [3:2] 
DaO addfm sel | [1:0] 


8.4.4.2.17 — DADGCTL 


Description: 


HPF 

2'b01: DACO buffer data added with side tone 
output data, then sent to DAC HPF 

2'b10: DACO buffer data subtracted from side tone 
output data, then sent to DAC HPF 

2'b11: Reserved 
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0x0044 Voice band DAC digital gain control (reset 0x0000_1818) DADGCTL 


| Bit | 31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16- 
L3. .—. | |— h|— |... 


Reserved 


Dad Dad 
g en Dadg dg 1 g en Dadg dg 0 


Field Name Type | Reset | Description 
Value 


Dadg en 1 fits) [Rw |tno [DACTdigitalgainenable ^ | 
Dadg dg 1 - 8] Rw |7h18 | oa — digital gain coefficient 
Dadg en 0 DACO digital gain enable 
Dadg dg O [6:0] DACO digital gain coefficient 


8.4.4.2.18  DAHPCTL 


Description: 
0x0048 Voice band DAC EQ control (reset 0x0000 007F) DAEQCTL 


| Bi [3t j 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | KI 


Reserved 
[0e | 0 o] 
Reset [NEE A DRE SR SC ron I ee e) ER ee] 
| B | 15 | 14 | 13 | 12 m | v0 | 9 | 8 [| 7 | 6 | 5 [| 4 | 3 (2 | 1 | 0 


Hpr 
eq6 | eg c R limit 
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Field Name Type | Reset | Description 
Value 


a ee 4n) [Reserved — — | 
Dac alc dp t mode ma [mw pro. [ariete Re 9 DI MENU Ledus ees enable 


1 b1. EQ4 is behind ALC 
T'bI: DAG 4-band IIR erabe 
mr 1'b1: DAC 4-band IIR enable 
T'b1: DAC ALC enable 
1 DT DAC ALC enable 


1 b1: DAC 6- -band IIR enable 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 

m 1'b1: 24bits output 


R limit [7:0] R/W |8'h7F | DAC output signal limit, the actual limit value on 
the 24bits output signal is: 
r limit[7:0]««16* 16'hFFFF 


8.4.4.2.19 — DAALCCTLO 


Description: 
0x004C Voice band DAC ALC coefficient : hold (reset 0x0000 0000) DAALCCTLO 


| Bi [31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | w6- 


Reserved 


Type 


T eee eee 
L3 (C J] 
| Bi | 15 | 14 ( 13 | 12 | "|, 10 | 9 | 8 57 | 6 | 5 |4|3|2]|1,|0 


Dac alc hld 


Type 


Field Name Type | Reset | Description 
Value 


Dac alc hld [15:0] 16'ho | DAC ALC coefficient: hold 
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8.4.4.2.20 DAALCCTL1 


Description: 
0x0050 Voice band DAC ALC coefficient : rise (reset 0x0000 0000) DAALCCTL1 


| Bit_| 31 | 30 | 29 | 28 | a7 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


vee — ]— |]. | |. 
L3 (C qo E61 s Es snp] 
| Bi | 15 | 14 (13 | 12 m 10 | 9 5 8 | 7 | 6 | S | 4 |3]|2]|1,|0 


Reserved 


Dac alc rise 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16'ho | DAC ALC coefficient: rise 


8.4.4.2.21 DAALCCTL2 


Description: 
0x0054 Voice band DAC ALC coefficient : fall (reset Ox0000_0000) DAALCCTL2 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | KI 


Reserved 
[0e | 0 0] 
| est [ICEN CJ KZ CJM KC O IKO RK JEM I | (O 
| Bi | 15 | 14 | 13 | 32 | tt [| 10 | 9 | 8 [| 7 | 6 | 5 [| 4 | 3 (2 | 1 | 0 


Dac alc fall 


Type RW 


Field Name Type | Reset | Description 
Value 


Dac alc fall [15:0] 16ho0 | DAC ALC coefficient: fall 
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8.4.4.2.22 DAALCCTL3 


Description: 
0x0058 Voice band DAC ALC coefficient : limit (reset 0x0000_0000) DAALCCTL3 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


vee — | ||. / 
L3 (C 68 TES Eso] 
| Bi | 15 | 14 ( 13 | 12 | t | 10 | 9 | 8 | 7 | 6 | 8 | 4 |3|2]|1,|0 


Dac alc Imt 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16'ho | DAC ALC coefficient: limit 


8.4.4.2.23 / DAALCCTLA 


Description: 
Voice band DAC ALC coefficient : threshold (reset 


0x005C DAALCCTL4 
0x0000_0000) 


| Bit_| 31 | 30 | 29 | 28 | a7 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
uz —w—-h3A | — ) | . 
pese AME RE (C V c9] 
| Bit | 15 | 14 | 13 | 12 | st | w0 | 9 | 8 | 7 | 6 | 5 [| a | 3 (2 | 1 | 0| 


Dac alc thd 


Type RW 


Field Name Type | Reset | Description 
Value 


Dac_alc_thd [15:0] 16'ho | DAC ALC coefficient: threshold 
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8.4.4.2.24  DAALCCTL5 


Description: 
0x0060 Voice band DAC ALC coefficient : ratio (reset 0x0000 0000) DAALCCTL5 


| Bit_| 31 | 30 | 29 | 28 | a7 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 38 AK 


nes [m 0] 
L'OINNERENERERENERENENERKENENERKNKENKN 
EINKJEREJESEREREREREAKREERENERENENKE 


Reserved 


Dac alc ratio 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16'ho | DAC ALC coefficient: ratio 


8.4.4.2.25 DAALCCTL6 


Description: 
Voice band DAC ALC coefficient : cg_var (reset 


0x0064 DAALCCTL6 
0x0000_0000) 


| Bit_| 31 | 30 | 29 | 28 | a7 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
[0e | 0 0] 
pese a J en Es 
| Bit | 15 | 14 | 13 | 32 | st | 0 | 9 | 8 [ 7 | 6 | 5 [| 4 | 3 | 2 | 1 | 0 


Dac alc cg var 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16'ho0 | DAC ALC coefficient: cg. var 
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8.4.4.2.26 DAALCCTL7 


Description: 


Voice band DAC ALC coefficient : release rate(reset 
0x0068 DAALCCTL7 
0x0000_0000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | KI 


E33. — —  ]|[| LL 5 — | | 
L3 7] 7 5 a esse s desse] 
| Bi | 15 | 14 (13 | 12 | 1 | 10 | 9 | 8 | 7 | e | s | à |3|2]|1,|0 


Reserved 


Dac alc rls rate 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16ho | DAC ALC coefficient: release rate 


8.4.4.2.27 | DAALCCTL8 


Description: 
Voice band DAC ALC coefficient : attack rate(reset 


0x006C DAALCCTL8 
0x0000_0000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | KI 


Reserved 
[0e | 0 0] 
[Reset | o | o | o | o | o [ojo oļo co oļo ooo oi 
| Bi | 15 | 14 | 13 | 32 | st [ 10] 9 | 8 [ 7 | 6 | 5 [| 4 | 3 | 2 | 1 | 0 


Dac alc atk rate 


Type RW 


Field Name Type | Reset | Description 
Value 
[15:0] 16'ho | DAC ALC coefficient: attack rate 
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8.4.4.2.28  DAALCCTL9 


Description: 


Voice band DAC ALC coefficient : release_rate_ex(reset 
0x0070 DAALCCTL9 
0x0000_0000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 38 AK 


ee [m 0] 
L'INNERENERERENERENENERKENENERKENKENKN 
RINKJEREJESERERERENEAKRERENERENENKE 


Reserved 


Dac alc rls rate ex 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 | DAC ALC coefficient: release rate ex 


8.4.4.2.) DAALCCTL10 


Description: 
Voice band DAC ALC coefficient : attack rate ex(reset 


0x0074 DAALCCTL10 
0x0000 0000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
me 


Dac_alc_atk_rate_ex 


| Bi | 15 | 14 13 | 12 m 10 | 9 5 8 57 | 6 | 5| 4|3|2]|1,|0 


Type RW 
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Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 | DAC ALC coefficient: attack rate ex 


8.4.4.2.30 STCTLO 


Description: 
Voice band Side Tone control of  channelO(reset 


0x0078 STCTLO 
0x0000_0183) 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 


Vbst 
Reserved B Vbst hpf dg 0 Vbst hpf n O 


Le OA 
S —  RENENCCW S EREHERERER Ls 


Field Name Type | Reset | Description 
Value 
[ — —[nmew|mo [sm (Reme  ooOOOOOSSSSS 
Vbst en 0 [12] RW | ThO 0: Se tone of channel 0 disable 
1: Side tone of channel 0 enable 

Vbst_hpt_en_0 [11] RW | 1’hO 0: Side tone HPF of channel 0 disable 

> i 1: Side tone HPF of channel 0 enable 
Vbst_hpt_dg_0 [10:4] 7'h18 | Side tone gain coefficient of channel 0 
Vbst_hpt_n_0 [3:0] RW |4h3 Side tone high-pass filter coefficient of 

7 channel0(4'h0 is reserved) 


8.4.4.2.31 STCTL1 


Description: 
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Voice band Side Tone control of channeli(reset 
0x007C STCTL1 
0x0000_0183) 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 


Vbst 
Res Vbst | Vbst 
1. se | 
erve 0 se Vbst hpf dg 1 Vbst hpf n 1 
| ch _en_ 
d )chn 


S BS 
S GEE HT a 


Field Name Type | Reset | Description 
UE Ca EN 
Vbsti sel chn a RW | t'ho [In aN NM tone channel input select between ADCO1 
and ADC23 
VbstO sel chn [13] RW | ThO | Side tone channel input select between ADCO1 
— — and ADC23 
[12] 0: Side tone of channel 1 disable 
P 1: Side tone of channel 1 enable 
Vbst_hpf_en_1 [11] R/W |1ho | 0: Side tone HPF of channel 1 disable 
-” 1: Side tone HPF of channel 1 enable 
Vbst_hpf_dg_1 [10:4] 7h18 | Side tone gain coefficient of channel 1 
Vbst_hpf_n_1 [3:0] Side tone high-pass filter coefficient of 
cs - channel1(4'h0 is reserved) 


8.4.4.2.32 — ADPATHCTL 


Description: 
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0x0080 Voice band ADC path control(reset 0x0000_0000) ADPATHCTL 


| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16- 


Reserved 


iris 


[īre [aw [aw [aw [aw [aw [aw | a 
L-IRRERERRREREREREHERRREHRT C SERRA 


Field Name Type | Reset | Description 
Value 


Sti inmux sel [15:14] | RW | zno | T eii sel chn-0, 
2'b00: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If st1 sel chn-1, 
2'b00: ADC3 data as ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 

StO inmux sel [13:12] | RW. | zho | If stO sel chn-0, 
2'b00: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: O as STO input 
If stO sel chn-1, 
2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


Ad3 dgmux sel [11] 1'hO 1'b0: ADC data as input of ADC3 DG 
b Er DAC1 function output data as input of ADC3 
Ad2 dgmux sel [10] R/W | 1'h0 7 S ADC data as input of ADC2 DG 
5 a DACO function output data as input of ADC2 
Ad1_dgmux_sel [9] R/W | 1h0 7 S ADC data as input of ADC1 DG 
E A DAC1 function output data as input of ADC1 
Ad0_dgmux_sel [8] RW | 1h0 T 2 ADC data as input of ADCO DG 
b A DACO function output data as input of ADCO 
Ad3 inmux sel [7:6] R/W | 2'h0 7 S 12S ADC3 data as input of ADC3 path 
E C 2'b01: 12S ADC2 data as input of ADC3 path 
2'b10: 2'b11: 0 as input 
Ad2. inmux sel [5:4] RW |2no [2b00:12S ADC2 data as input of ADC2 path 
2'b01: I2S ADC3 data as input of ADC2 path 
2'b10: 2'b11: 0 as input 
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L 
—— | inmux sel [3:2] RW |2h0 | 254500: 12S ADC1 data as input of ADC1 path 
2'b01: I2S ADCO data as input of ADC1 path 
2'b10: 2'b11: 0 as input 


AdO inmux sel [1:0] RW | 2h0 2'b00: I2S ADCO data as input of ADCO path 
C C 2'b01: 12S ADC1 data as input of ADCO path 
2'b10: 2’b11: 0 as input 


8.4.4.2.53 — ADO1DGCTL 


Description: 
0x0084 Voice band ADCO1 digital gain control (reset 0x0000 1818) ADO1DGCTL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | T8 | i7 | 16p 


Reserved 


Type 


a AN I TO o UT 


| Type | 


Field Name Type | Reset | Description 
Value 


8.4.4.2.34 ADDG23CTL 


Description: 
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0x0088 Voice band ADC23 digital gain control (reset 0x0000_ 1818) AD23DGCTL 


| Bit |31 3029 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
L3. — —  .. B |. B 


Reserved 


Add Add 
g en Addg dg 3 g en Addg dg 2 


Field Name Type | Reset | Description 
Value 


Addg en 3 HSI (RW |1ho | ADC3 | ADC3 digital gain enable —— ^ | gain enable 
Addg dg 3 T 8] | RW | 7h18 | Laa S a a digital gain coefficient 
Addg en 2 ADC2 digital gain enable 
Addg dg 2 [6:0] ADC2 digital gain coefficient 


8.4.4.2.35 ADEQCTL 


Description: 
0x008C Voice band ADC EQ6 conirol (reset 0x0000_0000) ADCEQCTL 


| Bit [st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | se | 17 | 16 | 


we | 8 T 
L'IJENENENENERENERERENENKNENKNENKENKE 
KKK ol olelrlelslelele lo 


Reserved 


28_h | O1_h | 23e 
Reserved 1 
n d 
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Field Name Type | Reset | Description 
Value 


feao [ww Reser U 


Adc23 hpreg cir [3] RAN | t'hO S OCS TPR e all ADC23 HPF IIR registers, 
E = Please write 1'b1 and later write 1'bO to finish 
the register clear process 


Clear all ADCO1 HPF IIR registers, 
n > Please write 1'b1 and later write 1'bO to finish 
the register clear process 
=” 1'b1: ADC23 6-band IIR enable 
pem cm [RW [RO IKAROS EONS 
bim: 1'b1: ADCO1 6-band IIR enable 


8.4.4.2.36 ADCSRCCTL 


Description: 
0x0090 Voice band ADC SRC conirol (reset 0x0000_0000) ADCSRCCTL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


Type 


-= i dā) S 


nee [09 pe [nmm KIMM 


EL ai GO 
Value 
1'b1: ADC23 SRC up3 path selected 
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Adc src clr 23 [9] RW | tho |ADC28 SRC clear m 
Note: If ADC23 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADC23 SRC 
before VBC start working 


[Ade src en 28. [8]  |RAW [1mo |ADC23SRC enable O 
DT rā [85 - gho_[Reseved ^ 


Adc src f1 sel 01 [4] RW | t'hO T S ADC01 SRC up2 path selected 
1'b1: ADC01 SRC up3 path selected 


Adc_src_f1f2f3_bp_01 | [3] | RW [rho | ADCO1 SRC F!F2F3 section bypass 
Adc_src_pause_01 ADCO1 SRC pause, high effective 


Adc src dr 01 [1] RW | 1ho | ADCO1 SRC clear — zw 
Note: If ADCO1 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADCO1 SRC 
before VBC start working 


Adc src en O1 ADCO1 SRC enable 


8.4.4.2.37 DACSRCCTL 


Description: 
0x0094 Voice band DAC SRC control (reset 0x0000 0000) DACSRCCTL 


| Bit |31 | 30 | 29 28 | 27 | 26 | 25 | 24 | 2 | 22 | 2t | 20 | 19 | 18 | 17 | 16 


Reserved 


src f 
Reserved 


Uwe er epe pe per e ne 


Field Name Type | Reset | Description 
Value 
D fis [Ro [sm 
[dac src f0 sel — |[6] | RW [tho | 1'b0: DAC SRC FO up2 path selected 

1'b1: DAC SRC FO up4 path selected 

1'b1: DAC SRC F1F2F3 up3 path selected 
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dac src clr [1] R/W | 1'ho | DAC SRC clear — EN 
Note: If DAC SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the DAC SRC 
before VBC start working 


[dac src en — — [0] [Rw [tho [DAC SRC enable — | 


8.4.4..58 — MIXERCTL 


Description: 
0x0098 Voice band DAC SRC control (reset 0x0000 0000) DACSRCCTL 


| Bit |31 [30 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 2 | 20 | 19 | 18 | 17 | 16p 


Reserved 


Type 


(RS S NENNEN 
K C V] 
TS A S Tec 


Dac_mixer_mux_sel Dac_mixer_mux_sel 


st_mixer_mux_sel_1 st_mixer_mux_sel_0 


1 0 


Type | Rw 


Field Name Type | Reset | Description 
Value 
St_mixer_out_sel_1 [15] | RW |1ho | STT mixer output select 
1'b0: dataout x 1 
1’b1: dataout x -1 
St_mixer_out_sel_0 [14] R/W |1ho | STO mixer output select 
1'b0: dataout x 1 
1'b1: dataout x -1 


St mixer mux sel 1 | [13:11] | RW | 3'ho | ST mixer channel input select 
3'b000: ST1 data 
3'b001: STO data 
3'b010: (STO+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 
St mixer mux sel 0. | [10:8] | RW |3'h0o | ST mixer channel0 input select 
3'b000: STO data 
3'b001: ST1 data 
3'b010: (STO+ST1)/2 
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Other: 0 
-— mixer out sel 1 |[7] R/W | 1'ho | DAC1 mixer output select 
1'b0: dataout x 1 
1'b1: dataout x -1 
Dac mixer out sel O | [6] R/W | ThO | DACO mixer output select 
1'b0: dataout x 1 
1'b1: dataout x -1 


Dac mixer mux sel 1 | [5:3] R/W | 3'h0 DAC mixer channel1 input select 
3'b000: DAC1 data 
3'b001: DACO data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 
Dac mixer mux sel 0 [2:0] R/W 3'h0 DAC mixer channelO input select 
3'b000: DACO data 
3'b001: DAC1 data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


8.4.4.2.39 — STFIFOLVL 


Description: 
0x009C VBC STFIFO level control(reset 0x0000 0044) STFIFOLVL 


| Bit (sī 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Type 


(EEE SE T 
L3 (| (| J] 
| Bi (ss | 14 | 13 | 12 | st [ 10] 9 | 8 | 7 | 6 [| 5 | 4 | 3 | 2 [| 1 [0 | 

Res 


Reserved 


Field Name Type | Reset | Description 

dl Nd LN 
[ fsan (Ro [oho [Reewd  — —  — — — — 
| fa (ao (vo [Red — — | 
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8.4.4.2.40 VBIRQEN 


Description: 


0x00A0 Voice Band interrupt enable(reset 0x0000_0000) VBIRQEN 


| Bit (ai 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


| IMMEENMMMMMUMME 
_Feset C] 
| Bt (ts 14 | 13 zz | | o(o/e]7feļsļa s | 2] i | o 


Reserved 


R/W R/W R/W 


Field Name Type | Reset | Description 
lini Pr (K SIMAA 0 00—- 
[  [us4 [Ro [t2n0 [Reewd | 


8.4.4.2.41 VBIRQCLR 


Description: 
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0x00A4 Voice Band interrupt clear(reset 0x0000_0000) VBIRQCLR 


| Bit |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16-. 
Name] —. | — |— | | — — — |— 


Reserved 
Type 


jas ja) 
"eset (ll) 
ECTETUR EE a a (fr es CERTES RECIEN EC 


Reserved 


eļļa 


R/W R/W R/W 


Field Name Type | Reset | Description 
"rs ND 
[ fa (Ro [im |Reewd | 


8.4.4.2.42 . VBIRORAW 


Description: 
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0x00A8 Voice Band interrupt raw status(reset 0x0000_0000) VBIRQRAW 


| Bit |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16-. 
L3. — — w— 3|. 


Reserved 
Type 


jas ja) 
"eset (lo li ļ] 
less EE DECR TET REC UE es si aa er ioe 


Reserved 


Field Name Type | Reset | Description 

"Ps o AND 
[  -[us4 [Ro [tm |Reewd — | 
[Aio er ra raw |8] | RO |tno [AFIFO error interrupt raw status — | 
[Da iq raw — [B]  |Ro |tno |[DACinteruptrawstatus —————— | 
[iS ira raw (m1 [Ro | ino | ADO23 interrupt raw status — | 
[Adot ira raw |i) [Ro [tho |ADCOmtemuptrawsttus — — | 


8.4.4.2.43 VBIRQSTS 


Description: 
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0x00AC Voice Band interrupt status(reset 0x0000 0000) VBIRQSTS 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16-. 
Name] — 5 — 3— . | 


Reserved 


Type 


O 
Peset (| (ll li] 
IEEE IEEE ERE EELS S SEE 


Reserved 


Field Name Type | Reset | Description 

"Pis NND 
[ma (ao [imo |Reewd | 
[Aio eri sts [181 [RO [tno [AFIFO error interrupt status — | 
[Da ig ss — |t] [RO [tno |DAcintermupt status — | 
[ms wa sts (11 [RO [tno (ADozsintemuptstaus | 
Fagot ira sts |t  |Ro [tno |AbCotintermupt status CS 


8.4.4.2.44 VBNGCVTHD 


Description: 

0x00BO DAC Noise gate VTHD(reset 0x0000 0000) VBNGCVTHD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


Type 


t | 15 | 14 | 12 | 2 | i | t0 | 9 [| 8 | 7 j e j s ja ja [2 |j) 
[Name | Devonā 


Dac_ngc_voice_thd 


IEM BC CA ICA CA BC CM HH K K 
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Field Name Type | Reset | Description 
Value 


Dac_ngc_voice_thd | [15:0] 16'h0 | DAC noise gate voice threshhold 


8.4.4.2.45 VBNGCTTHD 


Description: 

0x00B4 DAC Noise gate TTHD(reset 0x0000_0000) VBNGCTTHD 
| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name L Ree | 


Reserved 


ĪSA EEE 
Peset C ll || 
| Bt [15 | 14 j s | 2 j v | 0| 9 | 8 | 7 | e is fais | 2 i jo 
[Name | — — — NN memo 


Dac ngc tmr thd 


Type RW 


Field Name Type | Reset | Description 
Value 


Dac_ngc_tmr_thd |[15:0] 16'h0 | DAC noise gate timer threshhold 


8.4.4.2.46 VBNGCTL 


Description: 
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0x00B8 DAC Noise gate control(reset 0x0000_0000) VBNGCTL 


| Bit (sī 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2 | 20 | 19 | 18 | t7 | 16-. 
L3. — |— | | | 


Reserved 


Dac 
Reserved Dac ngc dly sel Dac ngc config Reserved 
ce 


| Type | 


Field Name Type | Reset | Description 

"Ps A 
[ fsmu [RO [sm [Reed | 
| fm [Ro [ano [Resened O | 


8.4.4.2.47 VBFIFOSTS 


Description: 
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0x00BC DAC FIFO STATUS(reset 0x0001_ 3333) VBFIFOSTS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16-. 


Reserved 


oa 


me sii io 
K] KN c | o KM DA —— 


Field Name Type | Reset | Description 
Value 


| [memo Tarot e -— — — — —— 
[Sue iw fra [RO [ro [Side tone FOR — 
[Ste empy (na (Ro [wb [SdetmerFOemy — ^ | 
Aseo afto uw [I] (Ro (too [ADCeSssmeflofulitewiesde — 
Asse affo uir (10 (RO [veo [ADC28 asyno-ffo fulin the read side — 
an aff emp w |9] [RO |151 | ADC23-asyne-fo empty in the wite side 
aan affo empty r |18] [RO [tbi | ADC23-asyno-ffo empty in the read side — | 
Adc01 afto tlw [17] [RO [veo ADCO! asyno-f tulin the write side 
[Adc01 afto fuir [I| [RO [veo [ADCOresmeffofulintheresdside — 
Aseo affo empy_w [ISI [RO | 1'b1_[ ADCO! asynosfo empty in the wite side | 
Aseo affo empyr [RI | RO [Ybt [ ADCO! asynosfo empty in the read side | 
Dac afto tw. (87 [Ro [bo (DAC asyne-fofullin the write sde 
Dac afto turr — [Ej [RO [vo [DAG asynovffofullin the read side 
[Dac affo empyw [11] [Ro [vb [DAC asyno-fo empty in the wit side 
[Dac afto empyr [RI [Ro [Yt [DAC asyne-fo empty in the read age 


8.4.4.2.48 | VBAD2 


Description: 
V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1253 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


0x00CO Voice band ADC2 data (reset 0x0000 0000) VBAD2 


Reserved 


id ss] 
Peset I CR CR RC CR CR REC RC UC CR | CI 
KREISAIS EIER LE] 


VBAD2 


Field Name Type | Reset | Description 
Value 


VBAD2 [15:0] 16'h0 | ADC2 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC2 
buffer one by one to this register, and then 
ARM/DSP read the ADC2 data from this register 


8.4.4.2.49 VBAD3 


Description: 
0x00CO Voice band ADC3 data (reset 0x0000 0000) VBAD3 


Reserved 


| IS IE 
| reset |) 
ce ea KS EG aa eae EESK 


VBAD3 


Field Name Type | Reset | Description 
Value 


VBAD3 [15:0] 16'h0 | ADC3 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC3 
buffer one by one to this register, and then 
ARM/DSP read the ADC3 data from this register 
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8.4.4.2.50 — VBCHNEN 


Description: 
0x00C8 VBC channel enable(reset 0x0000_0000) VBCHNEN 


Bi |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | zt | 20 | 19 | t8 | 17 | 16 | 


Reserved 


Type 


KS Faw [aw [aw [aw wa 


Field Name Type | Reset | Description 
VEN Pr 
| STO ANNT 


Note: The DAC EQ6, ADC01 EQ6 and ADC23 EQ6 include 43 coefficients, DAC EQ4 includes 29 
coefficients. The position of each coefficient corresponding in the IIR is described in the memory 
mapping table above. Each coefficient is located in two successive registers, since the width is 
24bits. The high 16bits is configured in the first register, and the low 8bits is configured in the 
second register. 
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8.4.4.2.51 DAC EQ6 HPCOEFN H 


Description: 
0x0100+N*8 DAC EQ6 coefficient N high 16bits(reset 0x0000_0000) HPCOEFN_H 


| Bit_| si | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 


vee  ]) || | ||||ll^'l 
KS ll |] 
EEE EEE ARAA 


Reserved 


Hpcoefn_h 
Type RW 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] 16'h0 | DAC EQ6 coefficient N high 16bits 


8.4.4.2.52 DAC EQ6 HPCOEFN_L 
Description: 
0x0104+N*8 DAC EQ6 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 


| Bit_| 31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | $8 | 17 | 16 | 


Reserved 
Ee LRR 
ES (J qe de] 
| Bit | 15 | 14 | 13 | 2 | t1 | wo [ 9 | 8 [| 7 J 6 | 5 [4 | 3 [2 | t| 0 


Hpcoefn ! Reserved 


Type RW 


Field Name Type | Reset | Description 
me mme 
| (vo [Ro [ano [Resened ^ — 
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8.4.4.2.53 DAC EQ4 HPCOEFN H 


Description: 
0x0258+N*8 DAC EG4 coefficient N high 16bits(reset 0x0000_0000) HPCOEFN_H 


| Bit_| si | 30 | 20 | 26 | 27 | 26 | 25 | 2 | 23 | 22 | zt | 20 | 19 | 16 | 17 | 16 | 


pe [8 T 
L'OINNERENERENERENERKENENKNENKNENENKE 
RINESEREGERERERERBEREAERERENERERENKEE 


Reserved 


Hpcoefn h 
Type RN 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | DAC EO4 coefficient N high 16bits 


8.4.4.2.54 DAC EQ4 HPCOEFN L 


Description: 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1257 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


0x025C+N*8 DAC EQ4 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
|Nome — — | | ..|| . — 


Type 


KNESESESESERERERENEARERERENERENENKE 


Type RW 


Field Name Type | Reset | Description 
mr nme ON 
Iro [RO [sho [Reseved .  . . — | 


8.4.4.2.55 — ADCO01 EQ6 HPCOEFN H 


Description: 

0x0400+N*8 ADC01 EQ6 coefficient N high 16bits(reset 0x0000 0000) HPCOEFN_H 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


Type 


SSS eae 
Kā C (| 
Cece jia EEE Ese EZERS ES 


Hpcoefn_h 
Type RW 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] 16'h0 | ADCO1 EQ6 coefficient N high 16bits 
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8.4.4.2.56 ADCO1 EQ6 HPCOEFN L 


Description: 
0x0404+N*8 ADC01 EG6 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 


| Bit_| 31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
[e [ 8 0] 
Reset EEEE A e ILO O NM O KO I sea] dee] 
| Bit | 15 | t4 | 13 | 2 m | v0 | 9 | 8 | 7 | 6 | s [| 4 | 3 |2 | t | 0 


Hpcoefn ! Reserved 


Type RW 


Field Name Type | Reset | Description 
mo e aa i N Z 
| | eo ao [em Reed ^ — | 


8.4.4.20.57 — ADC23 EQ6 HPCOEFN H 


Description: 
0x0600+N*8 ADC23 EQ6 coefficient N high 16bits(reset 0x0000_0000) HPCOEFN_H 


| Bit [51 90 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


J 
Ka | J V C] 
ETSI ERE oa ESI ea OR IESU ee 


Hpcoefn_h 


L'INNERERERERERERERERERKNERKENENENKE 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | ADC23 EQ6 coefficient N high 16bits 
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8.4.4.2.58 ADC23 EQ6 HPCOEFN_L 


Description: 
0x0604+N*8 ADC23 EQ6 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 


| Bit_| 31 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | $8 | 17 | 16 | 


Reserved 


Hpcoefn ! Reserved 


R/W 


Field Name Type | Reset | Description 
m Go al a 1 
H THR ^ — | 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1260 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ge} SPREADTRUM | SC9830A Device Specification 


9 Multimedia Subsystem 


9.1 Multimedia data path 


9.1.1 Overview 
This Multimedia subsystem composed of following multimedia accelerator: DCAM, VSP, JPG, 
DISPC and GSP. 
DCAM: support camera interface process, image resizing and rotation; 
VSP: support multiple video format decoding and encoding; 
ISP: support image signal processing for data from sensor; 
JPG: support compression and decompression for YUV image data; 
DISPC: support display controller; 
GSP: image post processor; 


9.1.2 Signal Description 


9.1.3 Diagram of Multimedia data path 


AXDAHB TMC AXI 
À 


| i | 1 DISP. TOP GSP 
GPU 


+ 
CPI/CSI DC Mu wG 
Sensor 
M 


GSP__ 
MMU 


DISP_MTX GSP_MTX 
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Figure 9-1 Multimedia data path diagram 


MM MMU: support virtual memory space size up to 128MByte; 
GSP MMU: support virtual memory space size up to 32MByte; 


9.1.4 MM memory mapping 


Base address module description 


0x6000 0000 MALI Control Register(64KB) 
0x6010 0000 GPU APB REG(64KB) 
0x6020 0000 GPU CKG(64KB) 

MM TOP 
0x6080 0000 
0x6090 0000 
0x60A0 0000 
0x60BO 0000 
0x60CO0 0000 
O0x60DO 0000 
Ox60EO0 0000 
Ox60F0 0000 
DISP TOP 
0x2080 0000 
GSP TOPs 
0x20A0 0000 
0x20BO 0000 


DCAM Controller Register 
VSP Control Register 

ISP Control Register 

JPG Control Register 
CSI-2 Controller Register; 
MM AHB Reg 

MM CKG 

MM MMU 


DISPC Control Register 


GSP Control Register 
GSP MMU Control Register 


9.2 DCAM 


9.2.1 Overview 
The DCAM integrates several multimedia hardware accelerator include camera 
interface, image resizing and videophone path. YCbCr, RAW RGB and JPEG data can 
be captured by camera interface. The image signal process such as decimation, 
trimming, scaling, RGB data conversion and etc functions can be transacted in review 
module. Features Camera capture path: 


1) Support 4-lane MIPI CSI-2 interface; 
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2) Support up to 13M RAWRGB data from MIPI CSI; 
3) Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 
4) Support 8 and 10 bits YCbCr via MIPI CSI; 
5) Support horizontal binning when accepts data via MIPI. 
6) Support 8-bit ITU_R.601/ 656 interface; 
7) Support 10-bit parallel CMOS sensor interface; 
8) Support up to 5M pixel CMOS sensor's JPEG compression mode; 
9) Support up to 3M YCbCr format data from parallel sensor interface; 
10) Support up to 12M  8bit/10bit RAWRGB data from parallel sensor interface; 
11) Support 601/656 1bit, 2bit and 4bit Camera Interface. 
12) Support SPI Camera Interface. 
3) Programmable polarity of Vsync and Href signals. 


13) 

14) Support scaling down/up function, scaling factor from 1/4 to 4; 

15) Output width resolutions of scaling is up to 4096 pixel in capture mode, ISP 
preview mode and slice mode; 

16) Output width resolutions of scaling is up to 8192 pixel in review mode; 

17) Support image crop and down sample in capture YCbCr mode; 

18) Support frame decimation and skip in camera interface; 

19) Sensor line and frame data error auto detection in capture YCbCr mode; 

20) Support two separate capture path. one for preview another for capture(if the 
second camera path is active, the review path must be disabled); 

21) Support ISP preview mode in both camera path and camera path 2; 

22) Support extra trimming and down sample in both capture path; 

23) Support YUV422 and YUV420 format data out in both capture path; 

24) Support internal YCbCr and RAWRGB pattern generating; 

25) Support solor, color bar and fade color bar pattern generation; 


26) Support rotation function with mirror flip and rotate 180 for each path; 
27) Support rotation function with 90, 270, mirror ,flip for a dedicated path; 


28) Support Slice mode with configurable line number; 


Image resizing path: 

@ Support scaling down/up function, scaling factor from 1/4 to 4; 

@ Restricted to output width less than 8192 pixel for display; 

e Support different YUV input format, include: 
YUV422,YUV420(2-plane),YUV420(3-plane) and YUV400; 

@ Support different output data format, YUV422(2-plane), and support 
YUV420(2-plane), YUV420(3-plane) output format in normal scaling mode; 

@ Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 
down sample in X and Y direction; 

© Support rotation function with mirror „flip and rotate 180; 
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9.2.2 


9.2.2.1 


Signal Description 


Diagram of Camera Interface: 


Parallel sensor interface: 


SC9830A Device Specification 


9.2.2.2 


V.0.2 


PCLK | ————_?> CCIRCK 
IMAGE SENSOR 
VSYNC | ———____ CCIRVS 
HSYNC | ——————» CCIRHS 
DATA | ————— CCIRD[9:0] 
MCLK | —— — TT CCIRMCLK CHIP 
PWDN | «— — — —— CAM PD 
RESET 4— — — — CAM. RSTN 
SCL | *———«. — SCL 
SDA |-4——— — —— SDA 
Figure 9-2 Interface of CAM IF 
MIPI CSI-2 interface: 
MIPI 
I/F 
wer S eB 
PHY controller 
CHIP 
Image data 
interface 
DCAM_TOP 
Signal description of CCIR parallel I/F 
Signal name I/O | Width | Description 
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CCIRCK | 1 Pixel Clock, driven by the Camera Module 
CCIRVS | 1 Frame Sync, driven by the Camera Module 
CCIRHS | 1 Horizontal Sync, driven by the Camera Module 
CCIRD | [9:0] Pixel Data driven by the Camera Module 
CCIRMCK O 1 Clock to external Camera 
CAM_PD O [1:0] Software Power Down for the Camera Module 
CAM_RSTN O 1 Software Reset for the Camera Module 

Camera I/F connections with different mode sensor: 

SPI CCIR656(4 bits) | CCIR656(2 bits) | CCIR656(1 bits) 

CCIRCK PCLK PCLK PCLK PCLK 

CCIRVS CS 

CCIRHS 

CCIRD[0] SPID CCIRD[0] CCIRD[0] CCIRD[0] 

CCIRD[1] CCIRD[1] CCIRD[1] 

CCIRD[2] CCIRD[2] 

CCIRD[3] CCIRD[3] 

CCIRD[4] 

CCIRD[5] 

CCIRD[6] 

CCIRD[T] 

CCIRD[8] 

CCIRD[9] 

SCL SCL SCL SCL SCL 

SDA SDA SDA SDA SDA 
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9.2.2.3 Clock of Camera Interface 
CAP 
MIPI lane gee Clk_mipi 
——e gi . 
Host CIK ccir HCLK CIK dcam 
IMAGE SENSOR "o e ^ 


CCIRCLK 
PCLK P  CCIRCLK DLY CELL 


MCLK ra A ss MCLK_DIV_CNT 


CLK_TOP 


OSC 


Figure 9-3 Clock of CAM IF 


Camera Interface includes four clock domains. The AHB bus clock: HCLK; CCIR Clock from 
sensor: CCIRCK; clk_mipi from CSI-2 host controller and clock to dcam_top; clk_dcam. The 
dcam clock must be faster than clk_ccir and clk mipi. 

The AHB slave works in AHB domain. Most DCAM component except some logic in CAP works 
in DCAM clock domain. The DCAM clock can work at 256M, 192M, 76.8M and etc. 

The MCLK of sensor can be supplied from Chip or external oscillator. A extra CLK DLY cell have 
been inserted on CCIRCK path, which can adjust the CCIRCK phase. 


9.2.2.4 Timing Diagram of parallel Camera IF 
tocik 
PCLK 
name description minimum | maximum unit 
toolk Clock period of clock PCLK 15.625 - ns 
fpcik Frequency of clock PCLK - 64 MHz 


Duty cycle of PCLK should be 1:1; 
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DATA[7:0] A Y Cb X Y b: Cr v 
tasu” land 
PCLK | 
Vsync/ —», <> 
Hsync ^ tssu tsha 
PCLK 
name Description minimum maximum 
Tasu CAMIF data setup time ins - 
Tana CAMIF data hold time 4ns - 
Tsši CAMIF Vsync/Href setup time ins 
Tsha CAMIF Vsync/Href hold time 4ns 
« 1 frame » 
VSYNC hd 
<> 1 line >» <> 


HREF <> E 


Sample data 
at rising edge 


Y Cb i^ % Cr Y Cb 
tasu”) |* Ritual 


PCLK | 
Figure 9-4 Timing diagram of CAMIF signal 
name minimum maximum 
ty 4 CYCLE of PCLK - 
to 4CYCLE of PCLY - 
ts 2CYCLE of PCLK - 
t4 4CYCLE of PCLK - 


CCIR601 YUV mode timing diagram: 
Vsync/Href (register Sync_polarity =01) 
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E 1 frame p 


VSYNC 


sne TUH HU TD 


owes TET f 9090209 
conc PUP TL 


Figure 9-5 Timing diagram of CAM_IF 601 


JPEG data timing diagram is similar with YUV data mode. 
Following is an example of Vsynv/Hsync(register Sync_polarity =10): 


a 1 frame e 


se J Lhe - 


pra — C epos (( GD OD 
senex. ftn IUUUL 


Figure 9-6 JPG timing diagram of CAM IF 


SPI mode: 
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Capture data at 


rising edge 
| 
cs 
PDATA 
(1, 2 or 4 bits) MSB) 
| 


PCLK 


Figure 9-7 Timing diagram of CAM_IF SPI mode 


CCIR 656 mode: 


SOL | EOL | di 
PDATA FF 00 00 $ Y Cb Y Cr (f FF 00 00 p f d FF 00 00 m 
| ! | 
PCLK | 
Figure 9-8 Timing Diagram of image data interface from CIS-2 host controller 
ami ] LI IV LI LI LI L | 
header_en 
virtual channel[1:0] xx i vet \ x 
data_type[5:0] XXX X DATA_TYPE X XXX 
word_count[15:0] re X 4 XXX 
ecc[7:0] XE X ECC1 X XXX 
data_en 
csi_data[31:0] XXX x DATAO X DATA1 DATA2 X XXX Y DATAS X DATA4 DATAS XXX 
byte_en[1:0] A X 2b11 X XXX X 211 X XXX 


Signal VVALID, HVALID,DVALID are used to indicatethe information about frame start, frame end, 
line start and line end packet. 
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Start of frame 
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End of frame 


^ 
^ 
^ 
^ 


# 


VVALID 
HVALID = L - 
pt EZ" 
Start of line a fua End of line 
K X edi € T "M E "d 
S d 
‘N gr 
E - si 
i = 
DVALID 
clk_mipi 
9.2.3 Function Description 
9.2.3.1 Diagram of DCAM_TOP 
DCAM TOP Rotation ROT path 
90/180/270/mirror 
RAW/JEPG 
CCIR PATTREN GEN 2 ^ o aa 147 
CAM path 0, 9^9 
t Buff. 
CCIR cap. top M Tim 512 y Burst. 
YUV crop && deci X du gen 
RAW 
JEPG CX 
Spl ik V CAM path 1 (2048 Width) val (EI 
CSI cap_mipi_top M E 9X xi; |] Scaling 
— U E yy| 422 to 422 
YUV crop && deci x “| Dei | "V sj —» 422 to 420 
RAW 
—X (a X16 
Half Word RAW. 
I YUYV cam path2 src sel CAM path 2 
E Y Y situ Y I Burst_ 
AHB Slave M FI Tim [— —9 xe | 9| Scaling gen 
U & uy 422 to 422 Mirror 
x [UY] Pet | uv YZ |-> 42210 420 8 
X16 Flip 
Memory ASYNC 
control FIFO NOW, Burst In 
2048x34 
Figure 9-9 Diagram of DCAM_TOP 
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9.2.3.2 Clock&reset 
RST rst isp n 
GEN ISP ASYNC DCAM TOP 
clk isp FIFO 
rst dcam soft | RST rst_cam0_n 
rst camO soft GEN 
d dear CAM PATH 0 
rst_ccir_soft ET rst ccir n ASYNC 
clk_ccir : FIFO 
rst dcam soft CAP TOP 
rst dcam soft || RST rst cam1 n 
rst cam1 soft GEN 
clk dcam clk dcam CAM PATH 1 
rst ccir soft | RST rst mipi n ASYNC 
clk_mipi SEN FIFO 
CAP MIPI 
rst dcam soft | RST rst cam2 n 
te V [GE cik dcam | CAM PATH 2 
RST ARESETn_dcam 
clk_axi_dcam CEN 
AXI MASTER 
rst_rot_soft dali rst -rot -n 
clk_dcam ROT PATH 
RST HRESETn_dcam 
clk_ahb_dcam SEN 
AHB SLAVE 


clk_dcam : up to 256Mhz, 192, 128,76.8. 


Clk_ccir: PCLK from CCIR sensor, or generate from PLL, up to 96 Mhz 
Clk_mipi: From MIPI csi host controller 


CCIR_PATTRNE_GEN 


FROM 
CCIRCLK PAD 0 | CLK_CCIR 
> 
1 CAP_TOP 
CCIR IF 


FROM CLKPLL 


CCIRMCLK: MCLK to sensor; source clock selection. {96M, 76.8, 48,26}; 
The setting register CCIR_MCLK_DIV should be changed from 2 bits to 3 bits. 
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SC9830A Device Specification 


CAP TOP: 


This module was in charge of transacting YUV or JPEG data from sensor. It supports 


down-sampling, image-trimming, frame decimation and etc; 


1. 

1.1. 
1.2. 
1.3. 
1.4. 
1:5. 
1.6. 


Interface timing 


Support YUV4:2:2 and JPEG compression formats; 

Support Vref/Vsync and Href/Hsync. 

Support CCIR656 interface 1bit, 2bit and4bit in YUV4:2:2 format. 
Support SPI sensor. 

Support sensor's output clock polarity inversion. 

Sensor's input clock is configurable by ARM. 


2. Frame control 


2.1. 
2.2. 
3. 

3.1. 
3.2. 
3.3. 


3.4. 


Support decimation on frames. The decimation factors can be configured by ARM. 
Which frame is captured could be configured by ARM. 

Image Size 
Support YUV4:2:2 format sensors up to 4092x4092. 
Support various image sizes smaller than 4092x4092, which is configured by ARM. 
Support decimation on line and column in YUV4:2:2. The decimation units on the 
horizontal and vertical direction are 1. The decimation factors can be configured 
independently by ARM. 
Support trimming images from the sensor in YUV4:2:2. The start point and the end 


point are configured by ARM. 


4. Whole module could be disabled by ARM based on DCAM working mode. 


CAP_MIPI: 
Accept image data from MIPI_PHY; 


1 
2 
3. 
4 
5 


Support YCbCr from MIPI; 

Support RAW RGB from MIPI, 8bits, 10bits and 12bits; 
Support JPEG data from MIPI; 

Support image date interface from CSI-2 host controller; 
Binning for RAW RGB data. 


Binning algorithm: 


Original Pixel 


Binning Pixel 


in this algorithm, ‘r’ pixels are the average of their 2 nearest neighbors as be in the traditional 
binning. However, ‘g’ pixels are the weighted average of their 3 nearest neighbors. Take ‘g0’ for 
example. ‘G0’, ‘G1’ and ‘G2’ are the 3 nearest neighbors of ‘gO’ and ‘G1’ shares the same position 
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as ‘g0’, so it gets the biggest weight of 2, while weight of ‘GO’ and ‘G2’ are 1. In this way, ‘g’ pixels 
are equally spaced between 'r' pixels and binning correction is no longer needed. The same as 
binning correction described in section 3, pixels at the last column is done in a mirror way. 'G(n)' is 
the pixel at the last column, 'g(n-1y2' is the weighted average of 'G(n-1)', 'G(n) and 'G(n-1)n, 
which is the mirror of 'G(n-1)'. 


SC9830A Device Specification 


mirror 


mirror 


Original Pixel 


Binning Pixel 


SCALING: 


1. Support unsigned YUV422 input, the input data can be from two sources, YUYV DATA 
from CAP, Y frame and UV frame from AXI Master. 
2. Support trimming function before scaling. And the timing size can be programmed by 
ARM 
3. Scaling factor from 1/4 to 4. 
4. Capture mode and isp review mode scaling output horizontal size up to 4096 in camera 
path2. 
5. Review mode scaling output horizontal size up to 8192 in camera path 2. 
6. Support YUV422 input and YUV 420 output with scaling. 
7. the 2D scalar has such work parameters: 
(1) Horizontal scaling 
For Y component, using fixed 8-tap and 8-phase filter; 
For U/V component, using fixed 4-tap and 8-phase filter; 
(2) Vertical scaling down 
For Y component, using variable tap and 8-phase filter, 4 <= Ky <= 2M/N <= 16; 
For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky <= 16; 
In YUV 422 to YUV 420 mode 
For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky/2; 
(3) Vertical scaling up 
For Y component, using 4-tap and 8-phase filter; 
For U/V component, using 4-tap and 8-phase filter; 
8. Whole module could be disabled bypassed by ARM based on DCAM working mode. 


NOTE: 
The input and output width of scaling module must be multiple of 4. 
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SC9830A Device Specification 


The trimming function only is active in review mode. And it the trimming start and trimming 
size must be 4 aligned. 


Ccir pattern gen: 
Pattern gen module would generate mutiple internal image pattern according to register 
selections for camera path test. Include solor color, color bar and gradient color bar image pattern; 


1. 


ak ON 


6. 


Support RAW RGB and YUV422 output; 

Support 4 Bayer modes when output RAW RGB format; 
Generate HREF and VSYNC internally or get from sensor ; 
Generate test data internally according to a certain pattern 


Support up to 5 test patterns: solor green, solor red, solor blue, color bars, faded color 
bars 


Configurable Blanking timing 


Notes: When in color bars and faded color bars mode, image_width must be times of 32 


Timing diagram of pattern output: 


1 2 3 4 5 6 7 8 9 10 11 #12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
ak . FIFLFLFIELFLFIFIELELELELELELFLFLELELFLELELELELELE LA LE LE 
4 > 
S One fi = (1/30fps)/(1/48MHz) = 1.6M i 
VSYNC 7 ` f ne frame = ( ps)/( IZ) i Ma K 
l Ni | N2 4 K » > *—— ———3À9 
HREF N V_blank » start blank XH blank Z One_lme N tline 7 T——N F4 i | end blank 


M v X wXviX vo X v2 X v2 X v3 Xv2 X X X X X 2X2 o2 0 EE 


V.0.2 


V BLANK 
H BLANK IMG WIDTH 
V START 1 PEL lat > 
A 
IMG HEIGHT 
VALID IMAGE 
Y 
V END 1 
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V BLANK: indicate the line number of vsync blanking; 

V_START: indicate the line number from rising edge of Vsync to the first available image data; 
V_END: line number from the last image data to Vsync blanking. 

H_BLANK: cycle number of line blanking. 


Color bar and fade color bar: 


100% WHITE 


DCAM AXI MASTER: 


1. There are four output ports and two input port in DCAM AXI Master Interface, only one 
read port can be read at one time. Only one write port can be writing at one time. 

2. Support an arbiter between Port CAMO, Port CAM1 Y, Port CAM1 UV, Port CAM? Y, Port 
CAM2 UV, The priority of Port CAMO is highest. 

3. The interval between two burst can be configured by register. 

4. DCAM VDB port and AXI part work in clk_dcam domain, and The AXI interface works on 
Aclk domain. 
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REV Read Y I/F 


AXI Read I/F a REV Read UV I/F 


AXI_RD_INTF AXI_RCH_VDBS 
ROTATE Read I/F 


CAM 0 I/F 
| | CAM1YI/F 
AXI Write I/F | | CAM 1 UV I/F 
AXI. WR INTF AXI WCH VDBS |? | CAM2Y F 
|| CAM 2 UV I/F 
pā 


ROTATE WR I/F 


Figure 9-10 Diagram of AXI master 


9.2.3.3 Camera capture path: 
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DCAM TOP Capture mode 
CCIR cap top M RAW/JEPG Buffer CAM path 0 Mirror 
————À4 U d. 512 >» & 
YUV crop && deci X X32 Flip 
RAW 
JEPG D 
KA p sensor-sre.sel — cam pathí src sel CAM path 1 (2048 Width) E 
v | Buffer | y Y y | Buffer 
CSI cap mipi top "T bid M »| 256 Trim >| Scaling » J LR Mirror 
A U U aiid & || 42210422 | vīr 8 AXI 
YUV crop && deci X S T SU. Dee 42210420 | 128 > Flip Master 
RAW X16 x16 
Half Word RAW 
1YUYV cam path2 src sel CAM path 2 (4096 Width) 
v | Buffer v | Buffer 
AHB Slave M Jj 2048 Scaling » 128 >| Mirror 
X16 x16 
U 422 to 422 uv | Butter & 
X pu rode 42210420 Ly) "zs || Flip 
X16 x16 
Memory 
control 
ISP 
Figure 9-11 Camera data path 
DCAM TOP Capture raw mode 
CCIR cap_top M RAW/JEPG E Buffer CAM path 0 Mirror 
U N 3o 512 > & 
i x ip X32 i 
RAW crop && deci Flip 
D 
I— sensor src sel > D 
R 
CSI cap mipi top 
S AXI 
RAW crop 8% deci Master 
AHB Slave 
Memory 
control 
Figure 9-12 Camera raw data path 
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EXIT TT —_— 
CCIR PATTREN GEN 
CCIR cap_top 
YUV crop && deci 
RAW 
JEPG D 
a! [ sensorsro-sel —— cam pathi sro sel CAM path 1 (2048 Width) Ed E 
v | Buffer | v Y y | Buffer 
CSI cap mipi top ut M » 256 Trim >| Scaling >| Ge » Mirror 
U U Eaua 8 || 422t0422 | po & AXI 
YUV crop && deci X X. Ilja, [ki] Peel 42210420 [> 128 |. Flp Master 
RAW X16 X16 
Half Word RAW 
1YUYV cam path2 src sel CAM path 2 (4096 Width) 
v | Buffer v | Buffer 
AHB Slave 4 PR < Scaling » 18 » Mirror 
U x 42210422 | x 8 
uv uffer t 
x N) 2048 422 to 420 »| 128 >| Flip 
X16 x16 
Memory 
control 


Figure 9-13 Camera YUV data path 


Three camera capture path is supported in DCAM module. which can be active 
simultaneously. But pathi and path2 have same source which is from sensor. JPEG data and 
RAW RGB can be capture by camera path 0. YCbCr can be capture by both camera path 1 and 
camera path 2. The output data from pathO can be JPEG data and RAW RGB. The output data 
from path1 and path2 can be YUV422 (2-plane uv or vu), YUV420 (2-plane uv or vu), YUV420 
(3-plane). 

The data source of each camera path can be from parallel or MIPI interface. 
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9.2.3.4 ISP preview mode: 


| conearmencen | DCAM TOP ISP Preview mode 
CCIR PATTREN GEN 


CCIR cap_top M RAW/JEPG F Buffer CAM path 0 Mirror 
rame 
YUV x >| skip vii >| 
crop && deci x x32 Flip 
RAW 
JEPG 


SPI | sensor. src sel 


CSI cap mipi top 
YUV crop && deci 
RAW 


Half Word RAW 
1 YUYV 


r cam path1 src sel CAM path 1 (2048 Width) 


v | Buffer Y Y Mu 
" N xis Trim >| Scaling >| 122 | >! Miror 
x 8 42210422 | L n K 
x S Buiter uv Deci [UV] 42219 420 w) E p| Fip „AS 
X16 šās 


xcz 


Z ala let 


p- cam path2 src sel CAM path 2 (4096 Width) 
y [Boer] v Y y | Buffer 
AHB Slave ua T 6 Trim Scaling >| 128 >| Mirror 
œ = a | yy} 42200422. | poe & 
fer i i 
x wW e uv Deci 422 to 420 LRN 128 | Flip 
YUYV X16 X16 
Memory 
ASYNC 
control FIFO 


Figure 9-14 ISP preview data path 


In this mode, the ISP TOP will work with DCAM. Camera sends the image data which was got 
from MIPI sensor or parallel sensor to module ISP. UVYV data would be sending back from 
CIK isp domain, after a series image processing in ISP module. At same time pathO can work in 
capture mode and output Raw or JEPG data. At same time pathO can work in capture mode and 
output Raw or JEPG data. 


This mode can be set both in camera patht and camera path 2. 


Interface between ISP. TOP and DCAM TOP: 


Pin Name lO | bits | description 
CIK isp | 1 ISP clock. 
Isp data out O 32 Date to ISP_TOP;include two data format: 
{UYOVY1}; 
(6'hO0,RAWO,6'hO,RAW 1}: 
Isp vid out O 1 Output data valid. 
isp_out_sof O 1 Output data start flag. 
isp_out_eof O 1 Output data end flag. 
Isp fifo full l 1 Fifo full from ISP_TOP; this signal was in clk_dcam domain. 
Isp_data_in | 32 Input data from ISP. TOP. data format:{UYOVY 1}; 
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Isp_vid_in l 1 Input data valid. 

Isp_frm_sof | 1 Start of frame of data from ISP 

Isp_frm_eof | 1 END of frame of data from ISP 

dcam_fifo_full O 1 Indicate the dcam fifo is full, ISP module should hold the data. 
This signal was in clk_isp domain. 


Data from DCAM to ISP: 


wee JUULUULULUU LT uu 
SP FIFO FULL j ļ 
ISP OUT SOF | | J | 
SP OUT EOF l 

ISP DATA OUT K bd vali aX X valid X val i ajf valid X 


ISP buffer overflow interrupt would be generated, if ISP_FIFO_FULL was found. 


Data from ISP to DCAM: 


Data must be hold if | 
dcam fifo is full | 
Pal | 


Ld 
Z 
ISP_VLD_IN 
| VALID f 
DCAM_FIFO_F | 
ULL | 
T 
| 
| 


| 

l / 

| Ñ 
CLK_ISP | | L 

d 

| 

| 

| 

| 

| 


One cycle pulse 


| 
| 
| 
| 
ISP_CAP_EOF | 
| 
l 


One cycle pulse 


ISP must keep the output data, if dcam_fifo_full is set. 


Perfomance requests: 
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Pixel data from MIPI: 8M X 24 fps = 192M pixel/s 
Pixel date to ISP (binning is enable): 4M X24 fps = 96M pixel/s 


SC9830A Device Specification 


9.2.3.5 Image resizing path 
DCAM TOP RESIZE mode 1 
CCIR cap_top M RAW/JEPG an Buffer CAM path 0 Miror 
U A 512 >| 
Sk 
REM crop && deci X T xa2 Flip 
JEPG D 
SPI sensor_sre.sel L com patht sro sel CAM path 1 (2048 Width) Ed p 
y | Buffer Y Y x | Buffer 
CSI cap mipi top VIV M » X Trim >| Scaling » MH >| Mirror 
YUV i S | uy [Burer uv G (l Uv| Buffer s K. 
crop 8% deci a P| 256 422 to 420 || 128 |p Flip 
RAW x16 X16 
Half Word RAW 
I YUYV cam_path2_src_sel CAM path 2 (4096 Width) 
Y Buffer Y Buffer 
AHB Slave «VV m ri 5e Scaling > x >| Mirror 
U me 422 to 422 | ra & 
X L S 42210420 |3| 128 p| Flip 
X16 x16 
Memory 
control Burst In < 
DCAM TOP RESIZE mode 2 
CCIR cap_top M RAW/JEPG A. Buffer CAM path 0 Mirror 
U ` 512 > & 
Sk 
RAW crop && deci x < x32 Flip 
JEPG D 
Srl [ Sensor_sre-sel can pathi src sel CAM path 1 (2048 Width) Ed R 
Y Buffer Y Y Y Buffer 
CSI cap_mipi_top wom w KI 2 Trim >| Scaling » e >} Mirror 
U U 8 422 to 422 & AXI 
YUV crop && deci x x [Uy] Butler | uv) ped [DY] 422t0420 OX P | y Flip Master 
RAW X16 x16 
Half Word RAW 
[YUYV [-cam.path2 src sel CAM path 2 (4096 Width) 
Y Buffer Y Y Y Buffer 
AHB Slave m ro e Trim Scaling >| kori » Mirror 
U - & || 422t0422 lR & 
Xx [US oris LOY} Dec 42210420 || 128 || Flip 
YUYV X16 X16 
Memory NV 
ASYNC 
control FIFO Burst In I «— — 


Figure 9-15 Resizing data path 


In image resizing path, support different input data format scaling, include YUV422 (2-plane 
uv or vu), YUV420(2-plane uv or vu), YUV400, YUV420(3-plane). And support different output 
data format, include YUV422(2-plane uv or vu), YUV420(2-plane uv or vu), YUV400, 
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YUV420(3-plane). At same time pathO can work in capture mode and output Raw or JEPG data. 
And both one of path1 or path2 can use for ISP preview mode. 

Limited by the size of line buffer, the path1 output width must less than 2048, the path2 
output width must less than 4096 in scaling slice mode. If in normal resize mode, path1 can 
expand picture wide size to 4096 and path2 can expand picture wide size to 8192. 


9.2.4 Control Registers 


9.2.4.1 Memory map 
ARM base address: 0x6080 0000 


Ee pe 
Address 
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Ee C 
Address 


0x0088 CCIR_PATTERN_CFG Configuration for ccir parrtern 
generation 


0x008C CCIR_PATTERN_SIZE Image size of current pattern 
0x0090 CCIR_VER_BLANK Vertical Blank setting 
0x0094 CCIR_HOR_BLANK Horizontal Blank setting 


0x0098 REV_BURST_IN CFG Review burst Source size X and 
subsample config 
0x009C REV BURST IN TRIM STAR | Review burst Trimming start 
T 


0x00C4~ reserved 
0x00FC 


[mo (ATV MODE RK] J 
[noc [CAP JPEG OTAL HS 
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Giaa Description 

Address p 

0x0120 CAP_FRM_SIZE Current capture size from JPEG or spi 
sensor 


[nom [meca cre J 
nse |WIPLCAP Famer — | —  — 
[moo |MProw sar — | — J 
[nom |MIPLCAP END — | — J 
[noms (WIP CAP IMG DEG — | Ss 
[noc [mier cae JPG GTRL — | — . — — | 
[nowo [mier cae FAM SE — | — — — | 
[oxot44 (CAP senson cra J . — | 


= reserved 
0x04FC 
0x0400 ~ | LUMA HCOEF 1 . o. 
0x047C RSS Luma horizontal coefficient table 1 
4 ~ 
0x0480 ~| PHROMA. HCOEF. ! Chroma horizontal coefficient table 1 
0x04BC 
0x04F0 ~ 
pod LUMA VCOEFF 1 Luma vertical coefficient table 1 
F e 
Ke CHROMA_VCOEFF_1 Chroma vertical coefficient table 1 
OxOAFC 
DORUM US reserved 
0x13FC 
14 ~ | LUMA HCOEF 2 
Kā UMI AGDER Luma horizontal coefficient table 2 
0x147C 
0x1480 ~ | CHROMA HCOEF 2 Chroma horizontal coefficient table 2 
0x14BC 
URAPI: = LUMA_VCOEFF_2 Luma vertical coefficient table 2 
0x16FC 
Dare m CHROMA VCOEFF 2 Chroma vertical coefficient table 2 
0x1AFC 
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Offset Description 
Address : 


0x8000 ROTATE_PATH_CFG Rotate path control register 


9.2.4.2 Register Descriptions 


9.2.4.2.1 DCAM_CFG Registers 


Description: DCAM configuration register 
0x0000 DCAM configuration register(Reset 0x0000_0000) DCAM_CFG 


WE Eo Ec Cec FS T REEE 


Reserved 
AA 


| Type | 


x b: CAM | CAM 
CAM PATH2 | CAM PATH1 H E E _1 
Reserved 
SRC_SEL SRC_SEL 


E 
me [er | m | aw [om p fo 9 E (a [m [9 


Field Name R/W Reset Description 
Value 


(stav (Ro [16h0 
CPI_DATA_ADJ [16] 1:(ccir dat[7:0],2/b00) 
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KPĪSPREADTRUM ————— ones 
777 7 L L 1 


PATH2 LINE BUFFER MERGE | [15] R/W 1'hO merge path1 scaling line 
buffer to path2, and 
pathi scaling should not 
work. 

CAM_PATH2_SRC_SEL [14:13] R/W 2'h0 path 2 source select 
00:sensor source 
01:ISP source 
10:review source 

CAM PATH1 SRC SEL [12:11] RAN 2'h0 Path 1 source select 
00:sensor source 
01:ISP source 
10:review source 


SENSOR SRC SEL [9] R/W 1'bO 1:select MIPI;0:select 
CCIR_PATTERN_SEL [8] R/W 1'hO 1: generate internal image 
r LA GP NS ce 
ISP_PREIVEW_MODE [7] R/W 1'hO 1: preview mode, co-work 
CLK_STATUS2 [6] 1’hO Current status of camera 
passe [Pua m 
CLK_STATUS [5] 1'hO Current status of camera 
PELLEN TT 


fa Ro  |zm Reseed | 
CAM PATH2 EB [2] RAN 1'hO Camera path 2 enable; 
pum (T | 4 
CAM_PATH1_EB [1] R/W 1’hO Camera path 1 enable; 
Oe wi toate 
CAM PATHO EB [0] RAN 1'hO Camera path 0 enable; 
ewer (Pas 


9.2.4.2.2 CAM CONTROL Registers 


Description: Camera path control register 
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REEE IE AE NE NEAR EE 
CAM 


— 3 


| Type | 


CAM | CAM | CAM 
2A 1A Res = 
2 a E erve | erve 


Type JKG — vu nv | wo | 


Field Name R/W Reset Description 
Value 


(sia (ao amo  [Reewd — O 

CAM2 COEF [17] RAN 1'hO 1:enable auto copy of 

AUTO COPY camera path 2 coef 

CAM2 COEF FRC COPY | [16] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
2 coef 

CAM1. COEF . [15] RAN 1'hO 1:enable auto copy of 

AUTO COPY camera path 1 coef 

CAM1 COEF FRC COPY [14] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
1 coef 

CAM2_AUTO_COPY [13] R/W Tho 1:enable auto copy of 
camera path 2 


CAM2_FRC_COPY [12] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
2 
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CAM1_AUTO_COPY [11] R/W 1'hO 1:enable auto copy of 
camera path 1 

CAM1_FRC_COPY [10] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
1 

CAMO AUTO COPY R/W 1:enable auto copy of 
camera path 0 


~oo fa o o fResoves 1 


PATTERN GEN ST uj [Wo [reo [Stan panem generation | 
(sa [mo [sm [Reed -. 
[CAP AUTO cory — mp [RW |__| tenable auto copy — | 


CAP FRC COPY [0] WO Write 1 to generate force 
copy pulse 


9.2.4.2.3 CAM PATHO CFG Registers 


Description: Camera path 0 configuration register 
0x0008 Camera path configuration register(Reset 0x0000 0000) CAM PATHO CFG 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | T8 | I7 | 16- 


Reserved 


B CAMO ODAT | FRAME SKI 
Reserved = 
A_MODE P 


| Type | 


Field Name R/W Reset Description 
Value 


pf HS] (RO |2710 | Reserved | 


CAMO ROT MODE [4:3] R/W 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
half word Raw data is needed 
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CAMO ODATA MODE [3:2] Output data format of cam 
path 0 
00: word 
01: half word 
10: YUYV(1-plane) 
11:YUV420(2-plane) 


FRAME_SKIP [1:0] frame skip for cam path0 
00:no deci 
01:1/2 
10:1/3 
11:1/4 


9.2.4.2.4 CAM PATHO SRC SIZE Registers 


Description: Camera path 0 source image size register. 


Lm [sro 2o [2 [o [2 [2s [2 [ [2 [2 [m] e| e] v [ se. 
D EASY 


Reserved CAM PATHO SRC SIZE Y 


Reserved CAM PATHO SRC SIZE X 


Type 


Field Name R/W Reset Description 
Value 


|  .  [Bt29 (RO feno Reserved O 


CAM PATHO SBC SIZE Y | [28:16] 13'h0 Height of camera path 0 
source 


|. — [i533 RO feno [Reserved — | 


CAM BATHO SRC SIZE X | [12:0] 13'h0 Width of camera path 0 
source 


9.2.4.2.5 CAM_PATH1_CFG Registers 


Description: Camera path 1 configuration register 
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Lm [sra po [2 [or [o [ 25 [2e [3 | e [a | | | e [7 ] v9] 
CAM 


CAM1 REG 
CAMI FRA | CAM1_SLIC 
Reserved ULAR MOD A CAM1_SC_Y_VER_TAP 
ME_SKIP E_MODE 
E 


Ea =: MSK 
KA mo co co C C | oo T O oo | oo 
S ae xn Reno on eme ion EZERS 


CAM1 ROT. CAM1 ODAT CAM1_DECI CAM1_DECI 
CAM1_SC_UV_VER_TAP | 
MODE A_MODE 
XE 


Type De mw m ow (ay 
aie ee fri |71 


Field Name R/W Reset Description 
Value 


CAM1_REGULAR_MODE = a R/W 2'h0 E path 1 regulate mode 
00:by pass 
01: Shrink (Shrink Y value to 
16-235,UV value to 16-240) 
10: Cut (Cut Y and UV value 
to given threshold) 
11: Special effect (Set Y to 
255 if Y value larger than 
given threshold, else to 
value. UV set to fix value) 
CAM1_FRAME_SKIP [24:23] | R/W CAM path 1 frame deci 
00:no deci 
01:1/2 
10:1/3 
11:1/4 


CAM1 SLICE MODE [22:21] | RW 2'h0 00: no slice mode 
lores [Pomme 
CAM1 SC BYPASS [20] RAN Tho 1:bypass camera path 
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CAM1_SC_Y_VER_TAP [19:16] Y Vertical tap of scaling 
CAM1_SC_UV_VER_TAP [15:11] UV Vertical tap of scaling 


CAM1_ROT_MODE [10:9] | RW 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


[B s [v -Reews —— — 


CAM1 ODATA MODE [7:6] RAN 2'bO Output data format of cam 
path 1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM1_DECI_Y_EB [5] 1:enable pathi subsample in 
Y direction 


CAM1_DECI_Y (4:3) | RW | 2n0 00:1/2;01:1/4;10:1/8;11:1/16 


CAM1 DECI X EB > R/W thO 1:enable pathi subsample in 
x direction 


CAM1_DECI_X [1:0] 00:1/2;01:1/4;10:1/8;11:1/16 


9.2.4.2.6 CAM_PATH1_SRC_SIZE Registers 


Description: source image size register of camera path 1. 
0x0014 Camera path 1 source size (Reset:0x0000_0000) 


| Bi [21 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 
| Name i 


Reserved CAM_PATH1_SRC_SIZE_Y 


Type 


Type 


Field Name R/W Reset Description 
Value 


| Jea (RO  j3h0 | Reserved | 


CAM PATH1 SRC SIZE Y | [28:16] 13'h0 Source height of camera 
path 1 


[nsi Ro femo [Reserved 
CAM PATH1 SRC SIZE X | [12:0] 13'h0 Source width of camera 
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9.2.4.2.7 CAM PATH1 DES SIZE Registers 


Description: Camera destination image size register. 


Cm [sp 2 [2 [2 [2 [s [s [| a |a | m] e| e] v [55] 


Reserved CAM PATH1 DES SIZE Y 


R/W 


Type 


Field Name R/W Reset Description 
Value 


mug [Ro [oto Resend — — — 


CAM PATH1 DES SIZE Y | [28:16] RAN 13'h0 Height of camera path 1 
LU RN 


n— PATH1 DES SIZE X = oj R/W 13'h0 esened —_ of camera path 1 
destination 


9.2.4.2.8 CAM_PATH1_TRIM_START Registers 


Description: Camera path1 trimming start position register 


Camera path1 trim start (Reset:0x1FFF_1FFF) 
| Bit | 81 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


EENENM ——|] | " w— 
L3 »(4JERNEBERBERERBENEERERBERERERENEN 
EEE BEE AAE SERIES ES 


Type 


Field Name R/W Reset Description 
Value 
P7 i eea |Ro  ]|sm  ]Reewd 
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CAM PATH1 TRIM START Y | [28:16] RAN 13'h0 Vertical start position of 
camera path 1 trimming 


|. y [f13  |RO SHO | Reserved | 


CAM PATH1 TRIM START X | [12:0] RAN 13'h0 Horizontal start position of 
camera path 1 trimming 


9.2.4.2.9 CAM PATH1 TRIM SIZE Registers 


Description: Camera path 1 trimming size register 
| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 19 | 18 | (7 | 16 


me [ o T 


NINKJEREGEJERERERNENESERERNENENERENEN 


Wwe m — T 


Field Name R/W Reset Description 
Value 


|. [Beg RO (sho Reserved O 


CAM PATH1 TRIM SIZE Y | [28:16] RAN 13'h0 Height of camera path 1 
trimming 


pt] |RO HO Reserved —— | 


CAM PATH1 TRIM SIZE X | [12:0] RAN 13'h0 Width of camera path 1 
trimming 


9.2.4.2.10 CAM PATH2 CFG Registers 


Description: Camera path 2 configuration register 
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EINEREXERERERERESEREREJEREJERESEAES 


CAM2_REG E 
CAM2 FRA | CAM? SLIC 
Reserved ULAR MOD a CAM2_SC_Y_VER_TAP 
ME_SKIP E_MODE 
E 


| Type | | Rw 


Da | w fu 


CAM2_ROT_ CAM2_ODAT CAM2_DECI CAM2_DECI 
CAM2_SC_UV_VER_TAP | 
MODE A_MODE 
i XE 


Type De mw mo DI 
S E E |777 


Field Name Reset Description 
Value 


CAM2_REGULAR_MODE m. RAN 2'hO DIE path 2 regulate mode 
00: by pass 
01: Shrink (Shrink Y value to 
16-235,UV value to 16-240) 
10: Cut (Cut Y and UV value 
to given threshold) 
11: Special effect (Set Y to 
255 if Y value larger than 
given threshold, else to 
value. UV set to fix value) 
CAM2 FRAME. SKIP [24:23] | RW 2'h0 CAM path 2 frame deci 
00:no deci 
01:1/2 
10:1/3 
11:1/4 
CAM2_SLICE_MODE [22:21] | R/W 2'h0 00: no slice mode 
01: review slice mode 
10: capture or preview slice 
mode 
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CAM2 SC BYPASS [20] RAN 1'hO 1:bypass camera path 2 
scaling 


CAM2 SC Y VER TAP [19:16] Y Vertical tap of scaling 
CAM2 SC UV VER TAP [15:11] UV Vertical tap of scaling 


CAM2 ROT MODE [10:9] | RW 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


[jm Ro [re -Reewd — — 


CAM2 ODATA MODE [7:6] RAN 2'bO Output data format of cam 
path 1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM2_DECI_Y_EB [5] 1:enable path2 subsample in 
Y direction 


CAM2_DECI_Y | [4:3] | RW X |2h0 00:1/2:01:1/4;10:1/8;11:1/16 


CAM2_DECI_X_EB > R/W 1'hO 1:enable path2 subsample in 
x direction 


CAM2 DECI X | [1:0] | RW  [|2h0 |00:1/2;01:1/4;10:1/8;11:1/16 


9.2.4.2.11 CAM_PATH2_SRC_SIZE Registers 


Description: source image size [o e of camera path 2. 
RCNENEREREREREREREREREREREJEQEQEGES 
——————— 


Reserved CAM_PATH2_SRC_SIZE_Y 


Type 


Type 


Field Name R/W Reset Description 
Value 


mms o oo C 7 — —  — 


CAM_PATH2 SRC. SIZE Y | [28:16] 13'h0 Source height of camera 
path 2 
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CAM_PATH2_SRC_SIZE_X | [12:0] 13'h0 Source width of camera 
path 2 


9.2.4.2.12 CAM PATH2 DES SIZE Registers 


Description: Destination image size registers. In camera path2 mode. 


Camera path 2 destination size (Reset:0x0000 0000) 
[mr [st [oo [25 [25 [27 [26 [25 [24 [25 [ 2 [2 [2 | e 6 [7 6 
we | m m | 
[Reset TOON o co o oo ojo[o[eo [oto 
i |s ju ce does 7 (6 | 4 ps 2 (vēri 
| Nome [ec T 


Type | m T 


Field Name R/W Reset Description 
Value 


pz] (Ro fano Reserved —— | 


CAM PATH2 DES SIZE Y | [28:16] 13'h0 Source height of camera 
path 2 


pA] (RO HO Reserved | 


CAM PATH2 DES SIZE X | [12:0] 13'h0 Source width of camera 
path 2 


9.2.4.2.13 CAM_PATH2_TRIM_START Registers 


Description: Camera path2 trimming start position register 


Pex [x [a] | KA KINAI 
[name Remo amas 0000 
w| o RN 
“ross M T [TTT TT TT TTT 


Reserved CAM_PATH2_TRIM_START_X 


EMER ESBE SSR SEE NEE SES 
| Name | = < S 


we| o | T 


L1 — RE H RH H E E R HEE 
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Field Name R/W Reset Description 
Value 


pte} [RO femo | Reserved | 


CAM_PATH2_TRIM_START_Y | [28:16] R/W 13’hO Vertical trimming start 
position of camera path 2 


|. a [RO |9h0 | Reserved | 


CAM_PATH2_TRIM_START_X | [12:0] R/W 13’hO Horizontal trimming start 
position of camera path 2 


9.2.4.2.14 CAM PATH2 TRIM SIZE Registers 


Description: Camera path2 trimming size register 
| Bit [313029 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 2 | 20 | 19 | 18 | 17 | 16 | 


we ļ o —| " 


KCHEGESERESERKIERKNESESERNENENENENKE 


mwe| es | " 


Field Name R/W Reset Description 
Value 


|. o e (Ro |3h0 Reserved | 


CAM PATH2 TRIM SIZE Y | [28:16] 13'h0 Trimming height of camera 
path 2 


Pis (Ro feno Reserved | 


CAM_PATH2_TRIM SIZE X | [12:0] 13'h0 Trimming width of camera 
path 2 


9.2.4.2.15 SLICE_VER_CNT Registers 


Description: Slice vertical counter register. 
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Fm [sp 2 [2 [22 [2 | s [a [2 [s | 5] TR 
[Name [ee CSCS” 


Reserved SLICE_O_VCNT 


Reserved SLICE | VONT 


Type 


D TIE — [Ro — —[sm (Reserve —— — — 


SLICE O VONT | [28:16] 13'h0 Current vertical line number of 
output when MIPI RAW data 
slice output is done 


[eum jm qm mee 


SLICE | VONT |[12:0] 13'h0 Line number of MIPI RAW 
slice output. 0 means with no 
need for RAW data slice 
output. 


9.2.4.2.16 DCAM INT STS Registers 


Description: DCAM interrupt status register. 
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polele elaela] ajaja e] ee] 


| Type | 


Field Name R/W Reset Description 
Value 


poste]  |RO feno [Reseved | 
PATHI END |028] — [RO [rno  Stopsignalofpath2 | 
PATHI END (ea =- [RO [rho | Stopsignalof pathi | 
PATHO_END fen [RO [rho | Stop signalofpatho | 


PATH2_SOF [20] 1'hO Path's start of camera 
PATH1_SOF [19] 1'hO Path's start of camera 
RAW_SLICE_DONE [18] 1'hO Slice output done of 


PATH2 SLICE DONE [17] RO | [tho Slice done of camera path2 
PATH1. SLICE DONE [16] IRO [Tho |Slice done of camera pathi 
ROT DONE [15] RO | | hos Data transfer done of rotate 


CAP MIPI FIFO OVF [14] 1'hO Internal fifo in cap mipi 
overflow. 


DCAM ISP FIFO OVF  |[13] | RO [Tho |ISPfifoOVF 


JPG BUF OVF 7 1'hO JPEG data size exceeded 
the allocated buffer on 
SDRAM. 
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CCIR. FRM. ERR [11] 
CCIR. LINE ERR [10] 


CAM2 BUF OVF 
CAM2 TX DONE 


i [9] 
E [8] 

H 
E 6] 

S i5 

[4 

i3 

2) 


1 Error is found in current 
frame 
1 


'hO Line error is found in 
current frame. 
Camera Buffer overflow 
1'hO Data transfer done of 
camera path1 
Camera Buffer overflow 
1'hO Data transfer done of 
camera path1 
CAMO BUF OVF i 
ho 
ho 


CAMO TX DONE 


1'hO Data transfer done of 

camera path! 

CAP EOF 1'hO Camera Interface’s end of 
frame indication to the next 
module 

CAP_SOF [ 1 Camera Interface's start of 
frame indication to the next 
module 

SENSOR EOF [1] 1 Sensors end of frame 
indication to Camera 
Interface module 

SENSOR_SOF [0] Sensors start of frame 
indication to Camera 
Interface module 


9.2.4.2.17 DCAM_INT_MASK Registers 


um 
noo 
HEN 
ME 


Description: DCAM interrupt mask register. 
| Bit |31 [30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
| Name | EE V O 


Reserved 


L.... . " D 
pes — —— KN 
IECIT eae ERED 

a eee 


DCAM_INT_MASK 


Type RW 
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[Cea] — [Ro — eno L — — — — 


DCAM INT MASK | [23:0] R/W 24'h0 Bit] 1: DCAM interrupt is 
enabled for source i 
Bit[i] 0: DCAM interrupt is 
disabled for source i 


9.2.4.2.18 DCAM_INT_CLR Registers 


Description: DCAM interrupt clear register. 


Pee a[o 2 [2 [2 [25 [2 [a | [a [o | 8| e v [ 6. 
L3 [E 


Reserved 


Type 


Oo S —  . TS— 
L3 .— — — à ë OEELA 
t [ETE Fe COR DH BR ER DIT 
[Name | — — 1 oo 


DCAM INT CLR 


L'OINNERERERENERERERKBSERENENENENENKE 


[mg no — [sm Reewa — — — — 


DCAM INT CLR | [23:0] RAN 24'h0 Write 1 into Bit[i] to clear bitļi] 
of ISP INT RAW register. 


9.2.4.2.19 DCAM INT RAW Registers 


Description: DCAM interrupt raw register. 


Cm [ss [m pero s [wm u]zv [o | w] e| v] - 
Pme | [uc ) 


Reserved 


EN. S  . A— JA 
L3 — — — KES M 
EEE NES IEEE GT 


DCAM_INT_RAW 


Type RW 


et U 
L'JNNERKRENERERERERERERKRERERERENKN 
[Fea Name [BR [RW [Reset Value [Description — — 
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KPĪSPREADTRUM ———————— soon 
[7 Tea fo [se fm — 


DCAM INT. RAW | [23:0] 24'h0 DCAM interrupt source raw 
bits 


9.2.4.2.20 FRM_ADDR_0 Registers 


Description: Frame address 0 register. 


Le [spo 2 s [ o 2 [os | s [s [a s [o | e [e TS 
I NN 


FRM ADDR 0 


FRM ADDR 0 


Type 


FRM ADDR O |[31:0] 32'h0 BYTE 


9.2.4.2.21 FRM ADDR 1 Registers 


Description: Frame address 1 register. 


RINENEXEREREZERERERERERERERKEIE ERES 
[I O X RN 


FRM_ADDR_1 


Type 


t PEE ae E HES 
[ege ENN 


FRM_ADDR_1 


Pre m 
IES o KM C CJM e H H CK KC K 


FieldName — [Bit [RW | Reset Value 
FRM ADDR 1 | [31:0] IRW | |32h0 BYTE 


9.2.4.2.22 FRM ADDR 2 Registers 


Description: Frame address 2 register. 
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Lm [sp 2 2 [22 [2 | s [s [a T [8 | 0 | TR 
LONE. NN 


FRM ADDR 2 


FRM ADDR 2 


Type 


rwaoR2 [py [Rw — [zw — | . . — —  — 


9.2.4.2.23 FRM ADDR 3 Registers 


Description: Frame address 3 register. 


Lm [spo 2 9 [ n2 [os | s [s [a à [o | e [e TS 
Dame| 0 T J 


FRM ADDR 3 
il MA TE 


FRM_ADDR_3 


Type 


FRM.ADDRS [er [rw — sm |S 


9.2.4.2.24 FRM_ADDR 4 Registers 


Description: Frame address 4 register. 
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Lm [sp 2 2 [22 [o s [s [a T [8 | [0 | 7 TR 
LONE. RN NN 


FRM ADDR 4 


FRM ADDR 4 


Type 


FRM.ADDRA [pug — [nw feo — | . . — 


9.2.4.2.25 FRM ADDR 5 Registers 


Description: Frame address 5 register. 


Fe [spo 2 s [ 2 [os | s [a [a i [o | e [e TS 
Dame| mms J 


FRM_ADDR_5 
il MA TE 


FRM_ADDR_5 


Type 


FRM.ADDRS [prj [rw — sm — ] SS 


9.2.4.2.26 FRM ADDR 6 Registers 


Description: Frame address 6 register. 
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Ten [sp 2 2 [2 2 [2 s [s [a i [8 | 5 [0 | 7 9] 
LONE. I NN 


FRM ADDR 6 


FRM ADDR 6 


Type 


FRM.ADDRS [pg — [nw [on |S 


9.2.4.2.27 BURST GAP Registers 


Description: Burst gap register. 


Cm [ss 2 [e 2 [ss | s [s [2  & [o | e e ] TS 


CAM PATH GAP CAM2 PATH GAP 
We |o mw M 
| Name | RD_BURST_GAP WR_BURST_GAP 


Type 


Field Name R/W Reset Description 

OI i we Pe 
CAM1 PATH GAP [31:25] RAN 8'hO0 The interval cycles inserted 
R em amm [Po Sven bt 
CAM2 PATH GAP | [24:16] RAN 8'h0 The interval cycles inserted 
ARE LR PS [seen bet 
RD_BURST_GAP [15:8] R/W 8'h0 The interval cycles inserted 
iR AI RR I Po 
WR_BURST_GAP [7:0] R/W 8'h0 The interval cycles inserted 
PP rar 


9.2.4.2.28 ENDIAN_SEL Registers 
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Description: Endian select register. 
0x006C Endian sel (Reset 0x0000_0000) ENDAIN_SEL 


mg a nā 


ROT_RD_EN 
Reserved 
H H DIAN 


| Type | PO] fr | 
EI — — —. — te T +T | 
| Bi | 15 | 14 | 13 | 2 | t1 | v0 | 9 | 8 | 7 | 6 | 5 [| a | 3 ^2 | |o 


CAM PATH2 CAM PATH1 
ROT WR E CAM PATH2 CAM PATHi | CAM PATHO | REV. IN EN | REV IN EN 
_ENDIAN_U _ENDIAN_U 
NDIAN _ENDIAN_y _ENDIAN_y _ENDIAN DIAN_y DIAN_y 
V V 


Twe | nw | sw | mw | sw | au S | 
ESSEN ICH RR DCN ERE ERE e CV E EDI ERE 71 


Field Name R/W Reset Description 
Value 


Buy [mv [uno —[Reened — — — 


AXI BD WORD ENDIAN | [19] R/W 1'h0 64bit AXI data read word 
endian 

AXI. WR. WORD ENDIAN | [18] i 64bit AXI data write word 
endian 


ROT RD ENDIAN [17:16] RAN data Endian adjust for 
rotate path ; 
when read data: 
00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:(B2,B3,BO B1] 
11:(B1,B0,B3,B2] 

ROT WR ENDIAN [15:14] data Endian adjust for 
rotate path ; 
when read data: 
00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:(B2,B3,BO B1] 
11:(B1,B0,B3,B2] 
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[ZR SPREADTRUM 


CAM PATH2 ENDIAN UV 


CAM PATH2 ENDIAN Y 


CAM PATH1 ENDIAN UV 


CAM PATH1 ENDIAN Y 


CAM PATHO ENDIAN 


REV IN ENDIAN UV 


V.0.2 
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UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:(B0,B1,B2,B3) 
01:(B3,B2,B1,B0] 
10:(B2,B3,BO B1] 
11:(B1,B0,B3,B2] 

Y data Endian adjust for rev 
input path ; 

when read data: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 

UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:(B2,B3,BO B1] 
11:(B1,B0,B3,B2] 

Y data Endian adjust for rev 
input path ; 

when read data: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:(B2,B3,BO B1] 
11:(B1,B0,B3,B2] 

RAW RGB data endian 
adjust for rev output path; 
when write data out: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2] 

UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:{B2,B3,B0,B1} 
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S T Ta 


REV_IN_ENDIAN_Y [1:0] R/W dae Endian adjust for rev 
input path ; 
when read data: 
00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:(B2,B3,BO B1] 
11:(B1,B0,B3,B2] 


9.2.4.2.29 AHBM STS Registers 


Description: AHB master status registers. 


Lm [sro] oo [29 [2 [2s [25 [2 [2 2 [5 [2 TR 


Reserved 


E] — —  — EEE 
ESCICICIEIERCIESERERERERESESESKEE S 


CAM 
É 2P|1P|O0P 
ROT WR GAP = || ATH 
E BS 
.] _ST 


Type o E pepe pen pe pr p [e 


Field Name R/W Reset Description 
Value 
|. 8119] [RO | 13'HO 


CAM2 PATH VDB BUSY | [18] IRO [Tho  |t:busy; O:idle 
CAM1 PATH VDB BUSY | [17] [RO | | tho ]|t:busy;O:idle 


ROT WR GAP [16:9] RAN 8'hO The interval cycles inserted 
between two rotate block 
transfer. 
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(3 SPREADTRUM 


RCH VDB STOP [7] 1'bO 
WCH VDB STOP [6] 1'bO 


9.2.4.2.30 FRM ADDR 7 Registers 


Description: Frame address 7 register. 
0x0074 Frame address 7 (Reset 0x0000 0000) 


SC9830A Device Specification 


Stop the write channel of 
AXI 
Stop the read channel of 
AXI 


FRM ADDR 7 


[Frame address 7 (Reset 0x0000_0000) —— — | 
TE EEE EEE EE 
ee, R 


FRM ADDR 7 


Type RW 


[gi [isa rs | 2 | wo |j o Je [v 6ļsļaļs HIR 
La m O 


FRM ADDR 7 


R/W 


FRM.ADDR7 [er Jaw — sm — ] ^ —— — —— 


9.2.4.2.31 FRM ADDR 6 Registers 


Description: Frame address 8 register. 
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Lm [spo 2 2 [22 [2 s [s [a [i [8 | [s | TR 
LONE. IN OSOS 


FRM ADDR 8 


FRM ADDR 8 


Type 


FRM.ADDRS [pug — [nw — [zw |S 


9.2.4.2.32 FRM ADDR 9 Registers 


Description: Frame address 9 register. 


Lm [spo 2 s [ 2 [os | s [a [a à [o | e TS 
Dame| 0 T J 


FRM ADDR 9 
il NM eee 


FRM_ADDR_9 


Type 


FRM.ADDRS [er [rw — sm — ] SS 


9.2.4.2.33 FRM_ADDR_10 Registers 


Description: Frame address 10 register. 
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Pen [scs 2 2s [2 2s [2s [ 2 [s [2 i [ | 9 [5 | 7 TR 


FRM ADDR 10 


FRM ADDR 10 


Type 


FRM_ADDR oero — [nw [sz |S 


9.2.4.2.34 


FRM ADDR 11 Registers 


Description: Frame address 11 register. 


Le [spo 2 s [ n 2 [os | s [s [2 4 [o | e e | TR 
maļ mā NN 


FRM_ADDR_11 
Type 


FRM_ADDR_11 


Type 


FRM.ADDR T [ero [aw [ero — ] ^ —— — — 


Frame address mapping: 
In different work mode, we need 


Addre Reg cam0 path cam1 path cam2 path cam1 path cam2 path rotate path 
Name (capture) (capture) (capture) (review) (review) 
Frm addrO Capture 
output : 
Raw; 
Jpeg ; 
YUYV ; 
YUV420-Y 
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Frm addri Destination Y Destination Y 
Frm_addr2 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr3 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr4 Destination Y Destination Y 
Frm_addr5 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr6 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr7 Source Y | Source Y 
INUYV INUYV 
Frm_addr8 Source UV/U Source UV/U 
(3 plane) (3 plane) 
Frm_addr9 Source V Source V 
(3 plane) (3 plane) 
Frm_addr10 Source 
Frm addr11 Destination 
Frm addr12 | Capture 
output : 
YUV420-UV 


Frame adress update seguence: 


In capture or preview mode, there were two shadow copy mode. At the beginning, the force copy 
operation can update the frame address. After current transfer completed, the internal shadow 


frm_addr registers would be auto updated by hardware. 


VSYNC 


Sensor_sof 


Transf_done 


P| 


Addr 2 


Frm_addr 
(accessed by AHB) Addr 0 Addr 1 Addr 2 
Frm_addr 
(shadowed) Addr 0 Addr 1 
Force copy at the . 
start Hardware will auto 
shadow the address after 
data transfer done. 
9.2.4.2.35 CCIR PATTERN CFG 
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Description: CCIR PATTERN configure register. 
| Bit [3130 | 29 | 28 | 27 | 26 | 25 | 2 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Solor B Solor G 


Type 


Ccir i 
Ccir N 
Ccir_bayer_ D CCIR patter 
Solor R E 
mode N n mode 
f pol 


[Tee CNN OO | 
fregate 


Field Name R/W Reset Description 
pew O AA X SN Ga 


CCIR_Vsync_pol [5] R/W 1’b0 Polarity of Vsync 
O:active low 
1:active high 
CCIR_Href_pol [4] R/W 1’b0 Polarity of Href 
Oactive low 
1:active high 
Ccir_color_mode [3] R/W 1'bO 1:YUYV 
0:RAW Data 
CCIR_seq_mode [2] R/W 1'bO 0:Vsync & Href from internal 
logic; 
1:Vsync & Href from CCIR 
PAD. 
CCIR_pattern_mode | [1:0] R/W 2'h0 00:solor image 
01:color bar 
10:gradient color bar 


Bayer mode Pattern 
0 Odd line : GRGR GRGR ... 
Even line: BGBG BGBG ... 
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1 Odd line : RGRG RGRG ... 
Even line: GBGB GBGB ... 
2 Odd line : BGBG BGBG ... 
Even line: GRGR GRGR ... 
3 Odd line : GBGB GBGB ... 
Even line: RGRG RGRG ... 


9.2.4.2.36 CCIR. PATTERN SIZE 
Description: CCIR PATTERN configures register. 


Fm [sro [29 [7 [25 [25 [ 22 [2 [2 2 [8 | [8 | 7 ] 56] 


reserved Pattern image height 


meļ o — 2] 


| PA T OO 
L3 ë KK SVA 
| Bt (ts 14 | t2 | i2 m | oj o EHH ft | 


reserved Pattern image width 


ype ļ FO " 


[Fistd Name [BR [rw Tass Value | Description — 
D TE no [sm Reseed 1 
[usw RO famo — —Reewd —— o 


9.2.4.2.37 CCIR VER BLANK 
Description: CCIR PATTERN vertical blanking configure register. 


Cm [ss [2 2r s [w [m [e] a] w| e| v[:- 
Pe c we o vmesem 00 


reserved V END SET 


R/W 
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D — [mw —[mo — [sm o freser — — — — 


venose esu] [aw feo |! — — — — | 
VSTART SET [nsa [RW feo — | — — — — ——] 
V. BLANK [7:0] Line number of V blanking 


9.2.4.2.38 CCIR HOR BLANK 
Description: CCIR PATTERN horizontal blanking configure register. 


Cm [sro [29 [27 [s [25 [2 2 | e [a [o | | e | v [ - 
C 0 Rm T 


n OO 
rese] o CJM CA IC CM e CM CA PCS CM CA IC A C ERI 
BINKIEREJREIEREIERENEREREREBERERNENKN 


H BLANK 


Reserved 


Type RW 


rus IRE N NE m 
H BLANK [15:0] 16'h40 Cycle number of line blanking 


9.2.4.2.39 REV BURST IN CFG Registers 


Description: Review burst in source image size and configuration register. 
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m palelee alele la] eela ele ee] 


REV_BURST 
Reserved _INPUT_MO 
DE 


| Type | | Raw | 


ee 
[Bt [15 | j 8 | 2 j| |e | 7 io fs ads | 2 RHD 
REV 


REV_BURS 
T_SUB_SAM REV_BURST_SRC_SIZE_X 
PLE 


Uwe [e| 0 — 


Field Name R/W Reset Description 
Value 


[Bg [Ro [wm [Reseed — — — 


REV BURST INPUT MODE | [17:16] R/W 2'hO Input data format of review 
burst in: 
00:YUV422(2-plane) 
01:YUV420(2-plane) 
10:YUV422(1-plane)(YUYV) 
11:YUV420(3-plane) 


REV BURST SUB EB DS |RW |1h0o |1: review subsample enable 
REV BURST SUB SAMPLE TE Rw 2n0 00:1/2;01:1/4;10:1/8;11:1/16 


REV BURST SRC SIZE X | [12:0] 13'h0 Width of camera path 0 
source 


9.2.4.2.40 REV BURST IN TRIM START Registers 


Description: Review burst in trimming start position register 
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Cm [spo [o [2 [2 [ss e [o IKEA 
L3 D vasas 00 


Reserved REV_BURST_IN_TRIM_START_Y 


R/W 


Type 


Field Name R/W Reset Description 
Value 


mug |R sn fReseves — — —] 


REV BURST IN TRIM START Y | [28:16] RAN 13'h1FFF | Vertical start position of 
review burst in trimming 


Po [15:13] | 13] | [15:13] |RO [sho  . | Reserved | | | | 


REV BURST IN TRIM START X | [12:0] R/W 13'h1FFF sens se sr start ri 
review burst 
m. 


9.2.4.2.41 REV BURST IN TRIM SIZE Registers 


Description: Review burst in trimming size register 


Review burst in trim size (Reset:0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Type 


Field Name Reset Description 
Value 


[pus Ro — [sm — [Reswed — — — 


PS IN_TRIM_SIZE_Y = 16] R/W 13'h0 Height of review burst in 
trimming 


| [If:3] (Ro  |3h0 [Reserved | 
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REV_BURST_IN_TRIM_SIZE_X | [12:0] R/W 13'h0 Width of review burst in 
trimming 


9.2.4.2.42 REV SLICE CFG Registers 


Description: Review slice mode configuration register 


Lm [sp 2 [2 [27 [25 [2 [22 [3 | 2 [5 [39 |  [ s [ 7 [ 56] 
E T 


CAM2_SLICE_O_VCNT_TARGET 


Type 


- E: ~ REV. SLICE | VCNT 


pre se [wr [| S 
esef o [o [< [6 TT TT 


Field Name R/W Reset Description 
Value 


pd tes] |RO HO Reserved | 


CAM2_SLICE_O_VCNT_TARGET | [27:15] R/W 13'h0 when cam2 slice mode 
select mode 10, set 
output line number 
interrupt. 


LAST VER SLICE [14] RAN 1'hO 1: indicate current slice is 
last one 


REV SLICE OUT MODE [13] R/W 1'hO 1:slice output with 
independent frame 
address 
O:slice output in normal 
mode 

REV SLICE | VCNT [12:0] R/W 13'h0 height size of slice input 

Ree qum [m aenean T 


9.2.4.2.43 PATH1 SLICE O VCNT Registers 


Description: Review slice mode configuration register 
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Ten [sro [2 [2 [2 [25 [25 [22 [2 [ 22 2 [0 | 8 [7 [ 59] 
L3 D mees 


Reserved PATH1_SLICE_UV_O_VCNT 


Type 


| Bit | 15 | 14 | 13 | 12 | t1 | 10 [ 9 | 8 | 7 | 6 | 5 [4 | 3 |2 | ro 
Type 


Field Name R/W Reset Description 
Value 


[mus [Rv sn [Reserves — 


PATH1 SLICE UV O VONT [28:16] 13'h0 height size of slice UV 
LOT ARN in camera path 1 


— s 0] 13'h0 DEM size of slice Y 
output in camera path 1 


9.2.4.2.44 PATH2 SLICE O VCNT Registers 


Description: Review slice mode configuration register 


Camera path2 slice output line number(Reset:0x0000 0000) 
[m [o|o | 29 [ze ] 27 [2 [25 (24 [25 [22 [2 [2o | s [ e [| 7 [ 6 | 


| Bit | 15 | 14 | 13 | 12 m | 10 | 9 | 8 | 7 | 6 | 5 [4 | 3 |2 roi 
Type 


Field Name R/W Reset Description 
Value 


Bra [Ro — [sro — [Resned | 


PATH2 n-—— UV O VONT PD 13'h0 height size of slice UV 
output in camera path 2 


| [me13g [Ro [sn Reewd O 
PATH2 SLICE Y O VONT [12:0] 13'h0 height size of slice Y 
output in camera path 2 
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9.2.4.2.45 YUV SHRINK CFG Registers 


Description: yuv shrink configure register. 


Lm [spo 2 [2s [2 25 [2s [ 2 [s [22 [o |  [ TR 


SHRINK UV DN TH SHRINK UV UP TH 


Type R/W R/W 


iz i er] 
| ri | 2 Tere ee | |e |] el | Pe | ee 
| B [15 14 | ts | rz j f j oj 9 |e | z jej oj a|3|2,1j0 


SHRINK Y DN TH SHRINK Y UP TH 


UT " 


EE NNNM 
L'JERENERERERENERKRERERKZKSENKENKNKEN 


SHRINK UV DN TH | [31:24] R/W 8'hO regular mode 2 uv down 
threshold 


SHRINK UV. UP TH | [23:16] regular mode 2 uv up threshold 
SHRINK Y DN TH |[15:8] regular mode 2 y down threshold 
SHRINK Y UP TH | [7:0] regular mode 2 y up threshold 


9.2.4.2.46 YUV EFFECT CFG Registers 


Description: yuv special effect configure register. 


Fer [spo 2 [2 [o s os [22 [2 [22 [ [o | o TR 
L3 Pm | 


Reserved EFFECT_V_TH 


R/W 


EFFECT_U_TH EFFECT_Y_TH 


R/W R/W 


[pw (Ro fem T — — — — —] 
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9.2.4.2.47 CAM PATHO TRIM START Registers 


Description: Camera path0 trimming start position register 


Fm [sp [2 [2 [ 25 [os [ 2 2 [2 [ [o |  [ 5 [ 7 TR 
ame D o OO 


Reserved CAM PATHO TRIM START Y 


R/W 


Type 


Field Name R/W Reset Description 
Value 


— mw [Ro sro (Resena —  —] 


CAM PATHO TRIM START Y | [28:16] RAN 13'h0 Vertical start position of 
camera path 1 trimming 


[sig [RO famo  |Reewd —— 
G——— PATHO TRIM START X | [12:0] RAN 13'h0 Horizontal start position of 
camera path 1 trimming 


9.2.4.2.48 CAM PATHO TRIM SIZE Registers 


Description: Camera path 0 trimming size register 


0x00BC Camera path0 trim size (Reset:0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved CAM_PATHO_TRIM_SIZE_Y 


Field Name R/W Reset Description 
Value 
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(pues [Ro [sm [Resened 


— PATHO TRIM SIZE Y PD RAN 13'h0 Height of camera path 1 
trimming 


pt] (Ro HO Reserved — | 


CAM_PATHO_TRIM_SIZE_X | [12:0] R/W 13'h0 Width of camera path 1 
trimming 


9.2.4.2.49 FRM ADDR 12 Registers 


Description: Frame address 12 register. 


BINENEXESEIE2ERERERERERERERKEIE EAE 
Deme | m SUS 


FRM ADDR 12 


Type 


FRM ADDR 12 


Type 


FRM_ADDR 12 |81 — [nw o feo — — — — 


9.2.4.2.50 CAP CCIR CTRL 


Description: CAP control register. 
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Ten [sco [2 [2 [2 2s [25 | 2 2 [2 5 [8 | 9 [8 | 7 [ v6] 


Reserved 


VSY | HRE CCI 
CAP_IF_MO SENSOR_M 
Reserved YUV_TYPE NC | FP R6 
ODE 
POL | OL 56 


[Type a pepe [oe p 
[Reset EELO 


Field Name R/W Reset Description 
Value 


potty (Ro [tho | Reserved | 


CAP_IF_MODE [10:9] RAN 2'hO 00:8bit interface mode 
01:4bit interface mode 
10:2bit interface mode 
11:1bit interface mode 
For CCIR656 or CCIR 601 


YUV TYPE [8:7] RAN 2'h0 YUV sequence of sensor: 
0:YOUOY1V 1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUOY1 


CAP_CCIR_MODE [6] R/W 1'hO 1:capture multiple frame 
QS M e eawn 
SENSOR_LINE_ CHK_EN | [5] R/W 1'hO 1: check spi sensor line 
PAS mm D aiaa 
VSYNC POL [4] R/W 1'hO Polarity of Vsync 

0: active low 
s p [^ P" mmn 
HREF POL [3] R/W 1'h1 Polarity of Href 

0: active low 
uu —- 
SENSOR MODE [2:1] RAN 00:YUV, force copy is 

suggested. 

01:SPI :auto copy 
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10:JPEG autocopy 
11: RAW RGB 


CCIR_656 sel R/W 1'hO 1: ccir656 mode 
In CCIR656, only force 
copy can be use. 
O:ccir601 


9.2.4.2.51 CAP_CCIR_FRM_CTRL 


Description: CAP frame count register. 


0x0104 CAP frame conirol (Reset 0x0000_000F) CAP_FRM_CTRL 


SE ae ee ee ee eee 


Reserved CAP_FRM_CNT 
MC 


CAP_FRM_D 
Reserved PRE_SKIP_CNT 
ECI 


ras mo — pe [Reemi — 


CAP FRM CLR | [22] 1'hO If this bit is the 
frame-counter will E "0" at 
the next frame start, and then 
this bit is self-cleared by HW. 

CAP. FRM ONT | [21:16] The counter is for the frames, 
which CAP issues to the next 
modules. 


|. [rsa [RO 10T 


CAP_FRM_DECI | [5:4] R/W 2'hO 00:no deci 
01:1/2 
10:1/3 
11:1/4 


PRE_SKIP_CNT | [3:0] The frame counter to skip 
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[ [LL IL. [qeweessames 1] 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, 
so set the DHE SKIP CNT to neglect the frame we not interested . 


9.2.4.2.52 CAP CCIR START 


Description: CAP start register. 


BINEREXEIERESERESEREREREREREREREZE 
soy S SOS 


Reserved CAP START Y 


Reserved CAP START X 


me | | " 


L1 w— —w—GRERNEREREP-ICUNERERNENEREREN 


[ [mus [Ro — s Rem — — — — 
Pista) RO ‘ano  Reewd —— 


CAP START X | [12:0] RAN 13'h80 Start X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


9.2.4.2.53 CAP CCIR END 


Description: CAP end register. 
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Lm [spo [2 [2 [2 [es | s Te [2 T [8 | 9 [8 [7 TR 


Reserved CAP END Y 
Type T uj TT TTT 


Type 


D lee o ļaro —Reewa — 1 
aa END Y | [27:16] [RW |12hFF End Y position N -1 


| [15:13] | | [15:13] | RO = jsb ë | ho [Reserved i 
Las RK END X | [12:0] CECE hFF N a X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


9.2.4.2.54 CAP_CCIR_IMG_DECI 


Description: CAP image decimation register. 


[mono [CAP image decimation (Reset nnn 0000) | CAP mG DEG 
Cer [soo [2 [2r [2 [25 [2 | [e [2 [o | e e | v [ - 
[wane es 


Reserved 


CAP DECI CAP DECI 
Reserved 


D — len — [Ro faw 


CAP DECI Y [3:2] RAN 2'hO Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
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CAP DECI X [1:0] RAN 2'hO X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


9.2.4.2.55 ATV MODE FIX 


Fm [x] [2 [2s [27 [25 [25 22 [ 2 | 2 Tr [8 | TR 
LIEGEN NENNEN: RN NN NN 


THRESHOLD END 


ns s 


| Type | 


[Bum -|Ro sm (Reserve — — — — 


9.2.4.2.56 CAP OBSERVE 


Description: CAP observe register. 
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Pen [spo 2 [2 [2 [25 [2 | 2s [3 | [3 | e | 7 [ v6] 
Dum [| RAI] 


Reserved 


[EEE 
L3 E 
Ee ae oe ee ee eee 


CAP 
Reserved 


| Type | 


Tera mo fam 
CAP OBSERVE Enable signal for observing 


9.2.4.2.57 CAP JPG CTL 
Description: CAP JPEG control register. 


Pee [sro po 2 [2r 25 [2s [2n [25 [2 [5 [8 | [e [|  [ se. 


Reserved 


Type 


ce 
| Reset | VCIK RKO A EC RS KO VKO KO CR RO REI RC ED 
EMER ESENES EE SEN 
| Name | pore SE 


Reserved JPG_MEM_SIZE 
Type PO 


Field Name Bit R/W Reset Description 
Value 


ime Te — as 


JPG_buf_SIZE [9:0] 10’hO The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
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9.2.4.2.58 CAP_FRM_SIZE 


Description: CAP frame size register. 


|0x0120 | CAP frame size (Reset 0x0000_0000) 
| Bit | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Resev TAM SE 


Reserved CAP FRM SIZE 


EM NK 
L3 .— — — KRĀNI 
ESENES e e L a SEA 
(Name | T AOS |—— 


CAP_FRM_SIZE 


Type 


Field Name Bit R/W Reset Description 
Value 


[ i aa (ao |8m [Reewd | 

CAP FRM SIZE [23:0] 24'h0 Size of current frame, the 
unit is BYTE,only active in 
spi or jpeg mode 


9.2.4.2.59 CAP_SPI_CFG 


Description: SPI original width register. 


|0x0124 | CAP SPI contig register(reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Field Name R/W Reset Description 
Value 
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KSĪSPREADTRUM ——————-—- soonest 
ptt} (Ro iomo Reserved | 


SPI ORIG WIDTH [12:0] RAN 13'h0 Width of original image 
from sensor 
n-1 BYTE. 


9.2.4.2.60 MIPI CAP. CFG 


Description: MIPI CAP CFG register. 
CAP MIPI control register(reset Ox0000 0000) 


| Bi [31 | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 


Reserved 


MIPL YUV T| MIPI DATA MIPI DATA 
Reserved b, 
BITS MODE 


| Type | 


Field Name R/W Reset Description 
Value 


pC SHS} Ro  j29h0  |Resevd —— | 


MIPI YUV TYPE [8:7] RAN 2'hO YUV sequence of sensor 
data: 
0: YOUOY1V1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUOY1 


CAP. MIPI MODE [6] RAN 1'hO 1:capture multiple frame 
ON no AA — [ramorersarem 
Mipi href sel [5] RAN hU 1:check hvalid; 0:only check 
mo mm mel i s 
MIPI DATA BITS [4:3] RAN 2'hO 00:8bits 

01:10bits 
Ya AI OMR ae 
MIPI DATA MODE [2:1] 00:YUV, 
WORTEN 
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E H E 


— DATA MODE 0:Packed; 
1:half word per pixel 


9.2.4.2.61 MIPI CAP. FRM CTRL 


Description: MIPI CAP frame count register. 


MIPI CAP FRM CTR 
0x012C MIPI CAP frame control (Reset 0x0000 000F) 


NINENEZEIEIEAESERERESERERE SERERE 


— : D 


| Type | 


MIPI CAP_F 
Reserved MIPI PRE SKIP CNT 
RM DECI 


Type 


Field Name R/W Reset Description 
Value 


|. [B8 (Ro  — ho [Reseed —— | 


MIPI CAP FRM CLR | [22] WO 1'hO If this bit is 1, the 
frame-counter will be “O” at 
the next frame start, and 
then this bit is self-cleared 
by HW. 


MIPI. CAP. FRM CNT | [21:16] 6'hO The counter is for the 
frames, which CAP issues to 
the next modules. 


|. drsa (no fiom 


MIPI CAP FRM DECI | [5:4] R/W 2'h0 00:no deci 
01:1/2 
10:1/3 
11:1/4 


MIPI PBE SP CNT | [3:0] The frame counter to skip 
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P7 T J sensors ames ——— 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, 
so set the PRE_SKIP_CNT to neglect the frame we not interested . 


9.2.4.2.62 MIPI_CAP_START 
Description: MIPI CAP start register. 


[moro | MPIGAP start (Reset Raa 0080 — | mpi cap STAT | 
Fm [spo [2 [25 [2 2s [2s [ 2 [2 [2 [3 |  [ TR 


Reserved MIPI CAP START Y 


R/W 


ne | 5 | " 


L1 ë O 0 |0 |0 pre | 5 N cc co ooo 


D [mw [no . sm Reeve 1 
[ ng [mo — sm Reewd —— | 


9.2.4.2.63 MIPI CAP END 
Description: MIPI CAP end register. 


[moro [ WIP CaP end (Reset OFF_OOF) — — — ALGA END. 
EINEREXEREREAESERERERESEREREREEERES 
LOREM NM NN 
GS ENENENKNERERERENENENENENEN 


er («eļļa foo fe RHEO RHH 


we | 5 | " 


L1 w— à— NERNEREHBHERENUUESSSESENSESSENEN 
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D TETE — Ro omo Reswed — — — — 


VPI CAP END Y | (28:16 SW 
[ns [Ro omw —Reswes — — — —] 
MIPI CAP. END X | [12:0] 13'hFF Start X position N -1 


9.2.4.2.64 MIPI_CAP_IMG_DECI 


Description: CAP image decimation register. 
0x0138 CAP image decimation (Reset 0x0000_0000) CAP_IMG_DECI 


| Bit [31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | (7 | 16- 


Reserved 


MIPI CAP D | MIPI CAP D 
Reserved 
ECI Y ECI X 


LE CIBC EN Non 


MIPI CAP DECI Y | [3:2] R/W 2'h0 Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


MIPI CAP DECI X | [1:0] RAN 2'h0 X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
Only support 1/2 binning in 
RAW RGB mode. 
Bit 0: 1: 1/2 bining for camera 
path; 
Bit 1: 1: 1/2 bining for ISP 
preview path. 
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9.2.4.2.65 MIPI CAP JPG CTL 
Description: MIPI CAP JPEG control register. 


Per [sro po 2 [2r 25 [2s [2n [2 [2 [2 [8 | [| e [ v [ se. 


Reserved 


Field Name Bit RAN Reset Description 
Value 


pd tty Ro [zm 


MIPI_JPG_buf_SIZE The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 


N: N * 32K 


9.2.4.2.66 MIPI CAP FRM SIZE 


Description: MIPI CAP frame size register. 


KNENENIENKAKIEIKIEI EKK 
LIEN H CE CNN NN 
[m 


Type 


pis i << st] 
L3 .—— —— — à  NKHEBENBEBERBENBERNEN 
| B [15 14 | 3 | rz | t j oj 9 |e} 7 tots |j E 
[Name | — — o MPIONPERMSEE 


MIBI CAP. FRM SIZE 


Type 


o 
ILS BC CM BC CJM HH H CK KK K 
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T que T —] 
— — — i oa —[Ro — sn» — Reewed — —  — 


MIPI CAP FRM SIZE | [23:0] 24’hO Size of current frame, the 
unit is BYTE,only active in 
spi or jpeg mode 


9.2.4.2.67 CAP_SENSOR_CTRL 


Description: sensor control register 


CAP sensor control register (Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


pcs (ua 
_Feset («CC C] 
t REE EE RIE EV 


Reserved CIR_RST CCIR_PD 


Dee [m pow ow 
rese a e e ee oo Te] « 7 [es [ee T9] 


D (sa o (zemo 
GCIRRST rq [Rw |ex — | | — — —] 
compo [eo [aw [ax — 1 —— | 


9.2.4.2.68 BLC CFG 


Description: BLC block control register 
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Reserved SUM_MUL 


BAYER_MO 
SUM PRE SHIFT SUM SHIFT 


| Type | 


Field Name Bit RAN Reset Description 
Value 


— — — [By — [Ro o [Reewd — — — —] 


BLC MANUAL. MODE | [30] BLC value manual input 
mode 


[ ea [Ro fom [Reeve 


BLC MODE [3] RAN 1'hO lif sum less than target, 
compensate 
0:if sum less than target , no 
compensate 

BAYER MODE [2:1] R/W 2'h0 00: keep the old 
01:[1,0],[3,2] 
10:[2,3],[0,1] 
11:[3,2],[1,0] 


BLC EB FBLC enable 


9.2.4.2.69 BLC_START 


Description: BLC start register. 
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Ten [spo 2 [2 [22 [es | s Je [2 i [8 | 9] 8 TR 
Lame TCC 


Reserved BLC_START_Y 


R/W 


Type | m T 


L3 ë O O co co c co (+ + + 0 sm uo 


[ew m — [sm Reewa 1 
[ nsi mo [sno ‘(Reseed 


9.2.4.2.70 BLC END 


Description: BLC end register. 


[morso [erc ena tesoro arr] O H — 
KNENKIEIE KA EKK KK 
one | o [P m 
LI E CJM BC JA K H HH H H KK K 
Ls Ta Tn Ta TS TSTS TSTS Taa 
| Name | Reseed | BLC END X 


ne | ss | T 


L1 (w— oo |0 co S S cl (i 


D fee ao femo Reed O 
[ [me ao femo |Reewd o 


9.2.4.2.71 BLC TARGET 


Description: BLC target register. 
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[oss [LC arget Reset om 00) H 
Lm [sp 2 [2 | 2 [es | s [s [2 i [8 | 5 | TR 
Dww| ———— wwes J ms J 


TARGET 3 TARGET 2 


R/W R/W 


TARGET 1 TARGET 0 


R/W R/W 


9.2.4.2.72 BLC MANUAL 


Description: BLC manual register. 


Cm [s po [2 [2 [27 [29 [ [e [5 2 [ [9 [55 [6 | v L6 
iem mas T mas 
L'JERERERENERERENKRERERERENKNENENKE 
ey Ge i em ere 


UT w 


9.2.4.2.73 BLC_VALUE1 
Description: BLC VALUE1 register. 
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Ten [scs 2 [s [2 [25 [25 [ 22 [2 [2 2 [8 |  [ 8 | TR 
Dune[. Rm T es ] 


Reserved BLC VALUE1 


Reserved BLC VALUEO 


RO R/W 


Perey Ro fem Ree — 
[ELC vue [pss — [Ro [ton ferc vuo — 
[ [mew] Ro Sm  — |Reewd  — 
[ELC vaoo [po Ro [io [ecw — 


9.2.4.2.74 BLC VALUE2 
Description: BLC VALUE1 register. 


Cm [sro 2 [2o 27 [2 [25  * [5 T2 T [9 KKK 
mes [R 
es [TSS 
Per Te T Ta T T aT TSTST TSTS 


Type RO RO 


[ [mug ao [sm ‘Reserved O 
[S.C VALUES [E516] [Ro [10m C VALUES — 
[ mew) Ro [Sm Reed O 
[&c vues [mo [RO  — - [iow [ecv — —  — 


9.2.4.2.75 SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
COEF table 1: 
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Luma horizontal coeffient table: 8X72 


Ten [spo [2 [25 [2r s [2s [ 2s [23 | 22 s [3 |  [ s [| 7 [ 56] 


LUMA HCO 
Reserved 
EF 1[0][17:0] 
Type 


LUMA HCOEF 1[0][17:0] 


Type 


Fm [spo [2 [25 [2r s [os [ 2a [2 | |a [3 |  [ TR 


LUMA HCO 
Reserved EF 1[0][35:1 
8] 


EM 
K | i 
ESENES RT Rese Eee 
[Name [NA HCO HHO) 


LUMA HCOEF 1[0][35:18] 


Type RW 


Ten [spo [2 [2s [2r 2s [os [ 2a [23 | 2 s [3 |  [ s [| 7 [ 56] 


LUMA HCO 
Reserved EF 1[0][53:3 
6] 


LUMA HCOEF 1[0][53:36] 


Type 
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Ten Jaloe] |a |e] s]a] e] |a |e e 7] sl 


LUMA_HCO 


Reserved EF 1[0][71:5 


4] 


NEN -. 
LITZESREGESEXEXUXESESXEZESZESNEZENSENERES 
Carp eja s OS EORR R AE ESENES KE 
LIM——-—"-"I— A — AV 


LUMA HCOEF 1[0][71:54] 


Type 


Chroma horizontal coefficient table: 8X36 


CHROMA HCOEF "a 
0x0480 Chroma horizontal coefficient 1 [0] (Reset 0x0000_0000) 


Cas = Pe ees eee eee 


CHROMA_H 
Reserved COEF_1[0][1 
7:0] 


EM 
| | | | EE 
| B [15 14 | t | rz m | oj 9 j 8 j| z eļs a|3|2,1jo0 
sā —— S NN NN 


CHROMA_HCOEF_1[0][17:0] 


Type 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1341 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC9830A Device Specification 


M - CHROMA HCOEF 1[0 
0x0484 Chroma horizontal coefficient 1 [0] (Reset 0x0000 0000) | 


| Bit [31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | t8 | t7 | 16 


CHROMA H 


Reserved COEF_1[0][3 


5:18] 
e [Eom 
L'INNERENERKNENKNENERENERKNENKNEN 
o [s |ul e| ell KK E EH KK EKK 
C SCOURS 0 


CHROMA_HCOEF_1[0][35:18] 
Type R/W 


Vertical coefficient table: 132X8 


Fm [sro 2 [2 [2r 2s [2s [ 2 [3 [2 2 [ | [s | 7 [ v] 
LOIN U 


Reserved 


[S ao) 
K J] 
| B [15 | 14 | t EE 9 | a | 7 e E | sf e o 
| Name | L HEES 


Reserved LUMA VCOEF 1[0] 


Type 


9.2.4.2.76 ROTATE PATH CFG Registers 


Description: Rotate path control register 
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Ten [ers 2o [29 [er [5 | zs [2e [o | 2 [ 5 [a | s [6 [  [56- 


Reserved 
Type 


ee ——————————— 
EX |] 
CSI ECI MIERA EEZ EE NEE 


8 MN 


[0e | ro [mw[mw| mw Tre | 
Reset — O 


Field Name R/W Reset Description 
Value 


rR 
ROTATE START 


ROT UV 422 mode [4] R/W 1'hO 1: uv 422 half word mode 
0: uv 420 mode 


ROT MODE [3:2] RAN 2'h0 00:90 
01:270 
10:180 
11: horizontal mirror 


ROT_FORMAT [1] R/W 1'hO 1:enable half word mode, 
0:enable byte mode, 


9.2.4.2.77 ROTATE SRC WIDTH Registers 


Description: Rotate Source width size register. 
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Lm [spo [2 [2 [or 25 [2s [ 2 [5 [2 [5 |  [ | i | v6] 
Due Ae 


Reserved 


KCNESEREIEGEREIERERESERERERENENENKE 


Type | 89 we 


Field Name R/W Reset Description 
ms PR 
[ [gr (ao [omo «(| Resened — 


9.2.4.2.78 ROTATE OFFSET START Registers 


Description: offset position of original iamge register; 


Cm [sp] 2 [os [s s]2 s |n [ au] e KA KTM 


Reserved ROT SRC OFFSET Y 


LI SESEEENRRSEEERENENERKRENERKENENEN 
sluje S Ta TSTS TSTS TSTS TSTST 


ROT_SRC_OFFSET 
ROT_SRC_OFFSET_X 
Y 


Type RW 


Field Name Bit R/W Reset Description 
Value 


pte] RO ļ6h0 Reserved ——— | 


ROT_SRC_OFFSET_Y | [25:13] R/W 13'h0 Start Y position in original 
image 

ROT SBC OFFSET X | [12:0] 13'h0 Start X position in original 
image 


9.2.4.2.79 ROTATE_IMG_SIZE Registers 
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Description: Source image size register; 


[oxso0c Source Image size reset 0000 0000 ] se] 
Ten [sp 2 [2 | 2 [2 [25 [ 22 [2 [2 T [8 | 9 [8 [77 TR 


Reserved ROT IMG SIZE Y 


R/W R/W 


| Name | ROT_IMG_SIZE_Y ROT_IMG_ SIZE_X 


Type 


D TEE |Ro — feno Ree 1 


Note: Image size must be multiple of 4 when 422 or 420 2-plane mode, and image size must be 
multiple of 8 when 420 3-plane mode. 


9.2.4.2.80 MIPI REDUNDANT Registers 


Description: Source image size register; 


Le [sr Too |o [29 [2r [29 [25 [25 [22 [22 [ 5 [29 | e | e [ 7 TS 


Reserved 


IDI ECC IDI DATA TYPE 


EM o —— D |1|0 9 —— — 9 
L1 RENEBENBENBERERERERERERBEREREREREN 


D — me |Ro — [mm ‘Reserved — — — 
Horecc — nen |Ro [em [mec = 
o oara TYPE iex Ro [eho TRR — 
DrHEADER EN fo Tag [tho  [IDLHEADEREN — 
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Parameter explain : if in byte mode all parameter as same as C mode, but in half word 
mode, parameter with x direction need divide 2 


Addres | Register Signal R/W Description 

ce [Name [ame (em RE 
0x0400 | LUMA HCOE | Video_luma | [17:0] | RW | 18'hO | Video luma horizontal 
Pa ee | _horizontal_ x ud aed coefficient[17:0] 

0x0404 | LUMA HCOE | coeff[0] [17:0] | RW | 18’hO | Video luma horizontal 
0x0408 | LUMA_HCOE [17:0] | RW | 18’hO | Video luma horizontal 
0x040C | LUMA HCOE [17:0] | RW | 18'hO | Video luma horizontal 
| | |] | a J. VC V |. y 
0x0410 | LUMA HCOE | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
pr) _horizontal_ lla dd coefficient[17:0] 

0x0414 | LUMA HCOE | coeff[1] [17:0] | RW | 18'hO | Video luma horizontal 


0x0418 | LUMA HCOE [17:0] | RW | 18'hO | Video luma horizontal 
0x041C | LUMA_HCOE [17:0] | RW | 18'hO | Video luma horizontal 
| C | | ee — 8 S 
0x0420 | LUMA HCOE | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
dis _horizontal_ a ad last coefficient[1 7:0] 
0x0424 | LUMA_HCOE | coeff[2] [17:0] | RAW | 18'h0 | Video luma horizontal 
0x0428 | LUMA HCOE [17:0] | R/W | 18'hO | Video luma horizontal 
0x042C | LUMA HCOE [17:0] | RW | 18'hO | Video luma horizontal 
ae 
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Addres | Register Signal R/W Description 

m eme me T 
0x0470 | VID LUMA H | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
EF | _horizontal_ iain lial coefficient[1 7:0] 

0x0474 VID LUMA H coeff[7] [17:0] | R/W | 18'hO | Video luma horizontal 
0x0478 | VID LUMA H [17:0] | RW | 18'hO | Video luma horizontal 
0x047C | VID LUMA | H 17:0] | RW | 18'hO | Video luma horizontal 
"Uem. | PPI mers 


€ VID CHROM | Video chro | [17:0] | R/W — Video c wr PARA horizontal 
A HCOEFF |ma horizon coefficient[17:0] 
LOW[0] tal coeff lo 
w[0] 
0x0484 | VID CHROM | Video chro | [17:0] | RW | 18'hO | Video chroma horizontal 
A_HCOEFF_ | ma_horizon coefficient[1 7:0] 
HIGH[O0] tal coeff hi 


0x0488 | VID CHROM | Video chro | [17:0] | R/W | 18'hO | Video Chroma horizontal 
A_HCOEFF_ | ma_horizon coefficient[1 7:0] 
LOW[1] tal_coeff_lo 
w[7] 
0x048C | VID CHROM | Video chro | [17:0] | RW | 18'hO | Video chroma horizontal 
A HCOEFF | ma_horizon coefficient[1 7:0] 
HIGH[1] tal coeff hi 


VID CHROM | Video chro | [17:0] | RW | 18'hO | Video Chroma horizontal 
A HCOEFF  |ma horizon coefficient[1 7:0] 
LOW[T] tal coeff lo 

W 
VID CHROM | Video chro | [17:0] | RW | 18’hO | Video chroma horizontal 
A_HCOEFF_ | ma_horizon coefficient[1 7:0] 
HIGH[7] bē | coeff hi 
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Addres | Register Signal R/W Description 
S Name Name 
OxO4FO | VID LUMA V | Video luma | [8:0] R/W | 9'hO Video luma Vertical 
COEFF[0] _vertical_co coefficient[8:0] 
efi[0] 


[Resewed [feral]  |- [Resev — 


OxO4F4 | VID LUMA V | Video luma Pm R/W | 9'hO Video luma Vertical 
COEFFT[1] . vertical co coefficient[8:0] 


Reseved (Br [= [Reseed . | 
M I 


Video luma Vertical 
vertical co coefficient[8:0] 
eff[131] 


Ox08FO | VID CHROM | Video chro | [8:0] RAN | 9’hO Video chroma Vertical 
A_VCOEFF[0 | ma_vertical coefficient[8:0] 
] . coeff[0] 


Reseved [eta] [= [Reseed — 1 


VID CHROM | Video chro a R/W | 9’hO Video chroma Vertical 
A_VCOEFF ma_vertical coefficient[8:0] 
. coeff [1] 


Reseved |era] [=  |Reewd — 


OxOAFC | VID CHROM | Video chro | [8:0] R/W | 9'hO Video chroma Vertical 
A_VCOEFF ma_vertical coefficient[8:0] 
[131] _ coeff [131] 


Preserved |88] [= [Reserve — 


COEF table 2: 


Addres | Register Signal R/W Description 
S Name Name 


0x1400 | LUMA HCOE | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal - coefficient[1 7:0] 
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Addres | Register Signal R/W Description 

S Name Name 

0x1404 | LUMA HCOE | coeff[0] [17:0] | RW | 18'hO | Video luma horizontal 
rā] coefficient[35:1 8] 

0x1408 | LUMA_HCOE [17:0] | RW | 18’hO | Video luma horizontal 
gl) coefficient[53:36] 

0x140C | LUMA_HCOE [17:0] | RW | 18’hO | Video luma horizontal 
|. |. 1. |. |] a | 


0x1410 | LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
EUM rad . horizontal -. per] coefficient[17:0] 

0x1414 | LUMA HCOE | coeff[1] [17:0] | RW | 18'hO | Video luma horizontal 

0x1418 | LUMA HCOE [17:0] | RW | 18'hO | Video luma horizontal 

FF[1] 3 coefficient[53:36] 

0x141C | LUMA HCOE [17:0] | R/W | 18'hO | Video luma horizontal 
kādā |= tra coefficient[71:54] 
p] p 


dļa EPS * 
0x1420 | LUMA_HCOE | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
aail ta _horizontal_ coefficient[1 7:0] 
0x1424 | LUMA_HCOE | coeff[2] [17:0] | R/W | 18'hO | Video luma horizontal 
FF[2] 2 coefficient[35:18] 
0x1428 | LUMA HCOE [17:0] | R/W | 18'hO | Video luma horizontal 
0x142C | LUMA HCOE [17:0] | R/W | 18'hO | Video luma horizontal 
PO 


ij E 
0x1470 | VID LUMA H | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
D sī _horizontal_ Ml coefficient[17:0] 
0x1474 | VID LUMA H | coeff[7] [17:0] | RW | 18'hO | Video luma horizontal 
Boa tā coefficient[35:18] 
0x1478 | VID LUMA H [17:0] | RAW | 18'hO | Video luma horizontal 
aaa COEFF[7]_3 coefficient[b3:36] 
0x147C | VID LUMA H [17:0] | RW | 18'hO | Video luma horizontal 
V) 
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Addres | Register Signal R/W Description 
PI Te S em o 
0x1480 | VID CHROM | Video chro | [17:0] | RW | 18’hO | Video Chroma horizontal 
A_HCOEFF_ | ma_horizon coefficient 1 7:0] 
LOW[0] tal coeff lo 
w[0] 
0x1484 | VID CHROM | Video chro | [17:0] | RW | 18’hO | Video chroma horizontal 
A HCOEFF | ma_horizon coefficient[1 7:0] 
HIGH[O] tal coeff hi 
| |. 1. |. |] |. |. WP — | 
0x1488 | VID CHROM | Video chro | [17:0] | RW | 18’hO | Video Chroma. horizontal 
A HCOEFF  |ma horizon coefficient[1 7:0] 
LOW[1] tal_coeff_lo 
w[7] 
VID CHROM | Video chro | [17:0] | RW | 18'hO | Video chroma horizontal 
A_HCOEFF_ | ma_horizon coefficient[1 7:0] 
HIGH[1] tal coeff hi 


VID CHROM | Video chro | [17:0] | RW | 18’hO | Video Chroma horizontal 
A HCOEFF  |ma horizon coefficient[1 7:0] 
LOW[T] tal coeff lo 
W 
0x14BC | VID CHROM | Video chro | [17:0] | RW | 18’hO | Video chroma horizontal 
A_HCOEFF_ | ma_horizon coefficient[1 7:0] 
HIGH[7] œ | coeff hi 


HS J NEM en 
0x14FO | VID LUMA V | Video luma | [8:0] 9’hO Video luma Vertical 
COEFF[0] _vertical_co coefficient[8:0] 
Zen 
Reseved [Bta]  [|-  |Reewd 
0x14F4 | VID LUMA_V | Video_luma | [8:0] R/W | 9'hO Video luma Vertical 
COEFFT[1] . vertical co LL. coefficient[8:0] 
[Reseved (gta  |- [Resme | 
a 
e 
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Addres | Register Signal R/W Description 

S Name Name 

up ee A 


Ox16FC | VID LUMA_V | Video luma | [8:0] R/W | 9h0 Video luma Vertical 
COEFF[131] | vertical co coefficient[8:0] 
eff[131] 


Reseved (Br  |- [Resena — 1 
[. V V S I S V VI 


0x18FO | VID CHROM | Video chro | [8:0] R/W | 9’hO Video chroma Vertical 
A_VCOEFF[0 | ma_vertical coefficient[8:0] 
] coeff[0] 


Reseved [BiS]| [= [Resened — — | 


VID CHROM | Video chro | [8:0] R/W | 9’hO Video chroma Vertical 
A_VCOEFF ma_vertical coefficient[8:0] 
. coeff [1] 


Reseved [BiS]|  |- [Resened — 
O | LENS 


Ox1AFC | VID CHROM | Video chro | [8:0] R/W | 9'hO Video chroma Vertical 
A VCOEFF ma vertical coefficient[8:0] 
[131] _ coeff [131] 


Reseved [ier] |- [Resena SCS 


9.2.5 Application Notes 


9.2.5.1 Camera capture path 


Software operation suggestion: 
YUV data format capture: 

a. Configure sensor via 12C, 

b. Enable DCAM module, and clear interrupt and set relative interrupt mask. 

c. Configure DCAM global control register and AHB master register. Include DCAM_CFG, 
CAM_CONTROL. And if enable a path, need configure CAM_SRC_SIZE, AHB frame 
address register and CAM_DST_SIZE if enable scaling for the path which you chose. 

d. If enable scale&trimming in YUV capture mode. Scaling coefficient table 1 or table2 is 
needed. 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1351 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 
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e. Filled in relative cap registers. Set shadow register, force copy at first time, and then auto 
copy is suggested. 
f. Setcap_eb to start capture. 
g. Wait CAM_TX_DONE interrupt. 
Note : if enable capture slice mode (only support in camera path2). Need set 
CAM2 SLICE MODE = 10, and set CAM2 SLICE O VCNT_TARGET(AIl shadowed by 
CAM1 AUTO COPY, CAM1 FRC COPY). And then, wait for PATH2 SLICE DONE. And read 
PATH2 SLICE O VONT for output line number. 


Data store method: 
Frm addr 0 
B0,B1,B2,B3 
B4,B5,B6,B7 
AHB 
master *' | 


RAW/JPEG capture data Camera path 0: 
Frm addr 1 


Camera path1: 


YO. YLY2,Y3 
Y4,Y5,Y5,Y7 


AHB 
master 


U0,V0,U1,V1 
U2,V2,U3,V3 


Camera path 2: 
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9.2.5.2 


Frm_addr_4 
Y0,Y 1, Y2,Y3 


Y4,Y5,Y5,Y7 
AHB 
master 
EN V0,U1,V1 
U2,V2,U3,V3 


Sensor 


Image resizing path 


Software operation suggestion: 

Normal mode: 

a. Enable DCAM module and clear interrupt and set relative interrupt mask. 

b. Configure DCAM global control register. Include DCAM_CFG, CAM_CFG, CAM_SRC_SIZE, 
CAM_DST_SIZE and AHB frame address registers, 

c. If enable scaling module. Fill in scaling coefficient table 1 or table 2. Shadow register, auto 
copy is suggested. 

d. Set review start. 
Wait CAM_TX_DONE interrupt. 


Slice mode operation: 


g. 


Enable DCAM CLK and clear interrupt and set relative interrupt mask. 

Configure DCAM global control register. Include DCAM CFG,CAM CEG, 
CAM SRC SIZE, CAM DES SIZE and AHB frame address registers 

Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is suggested. 

Fill in SLICE I VONT to set how many RAW RGB line send out from camera path 0. 
Enable slice mode and Fill in REV SLICE | VONT. The standard vertical number 
64,128 and 256 is suggested. 

Wait RAW SLICE DONE interrupt, and check SLICE O VONT to get how many RAW 
data output in MIPI RAW RGB capture. 

Wait SLICE TX DONE interrupt, And check AHBM STS ,make sure it is IDLE; 


So, one slice mode review process completed. Read REV SLICE O VONT can get the total 


Caution 


line numbers hardware have send out. 

After VSP operation, begin the new slice mode review. 

Repeat step e, f, g. until the left vertical line is less than standard vertical number. 
Fill in the left line number to SLIC VCNT INPUT. And set LAST VER SLICE to 1. 
Start review. 

Wait CAM TX DONE; 


ion: The trim start y must be 0, if current slice is not first slice block. And if output width 
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larger than 2048 in cam path1 or output width larger than 4096 in cam path2, Dcam can't support 
slice mode. 


Data store method: 
Normal review mode: 
Input data: YUV422/YUV420; 
output data: YUV422/YUV420; 


Frm addr 7 Frm addr 1(4) 


Y0,Y1,Y2,Y3 SCALER 
Y4,Y5,Y5,Y7 Ma, ede 


UO, VO,UL,VI AXI master 


U0,V0,U1,V1 
U2,V2,U3,V3 


U2,V2,U3,V3 


Figure 9-16 Datastore scheme of review mode(a) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling enable) 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


Frm_addr_7 Frm_addr_4 
Y0,Y1,Y2,¥3 SCALER — m] YO YLY2.Y3 


Y4,Y5,Y5,Y7 Y4,Y5,Y5,Y7 


Frm, addr |8 
U0,U1,U2,U3 


us AXI master Frm| addr 5| 


Frm, addr |9 UO, VO,UI,V1 
V0,V1,V2, V3 U2,V2,U3,V3 


V4,V5,V6,V7 


Figure 9-17 Data store scheme of review mode(b) 
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Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling bypass). 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


9.2.5.3 Rotation path 
Software operation suggestion: 
a. Set ROTATE_SRC_WIDTH, ROTATE_OFFSET_START, ROTATE_IMG_SIZE. If YUV 2 
plane mode, 
b. ROTATE PATH CFG:Y is byte mode, UV is half word mode, and if YUV 422 2 plane mode, 
ROT UV 422 mode is needed to set to 1. 
Start rotate. 


If Y ROT DONE, change frame address 10 to UV. And start rotate again. Until Y UV finish. 


Frm addr 10 Frm addr 11 


YO, Y1, Y2, Y3 VO, Y1, Y2, Y3 
Y4, Y5, Y5, Y7 Y4, Yo, Y5, Y7 


UO, VO, U1, V1 UO, VO, U1, V1 


U2, V2, U3, V3 U2, V2, U3, V3 
«i AXI master = 
UO, U1, U2, U3 UO, U1, U2, U3 


U4, U5, U6, U7 U4, U5, U6, U7 


VO, V1, V2, V3 VO, V1, V2, V3 
V4, Vo, V6, V7 V4, V5, V6, V7 


9.2.5.4 Dcam Shadow Registers 


Field Name R/W Reset Description 

Value 
CAM2. COEF . [17] RAN 1'hO 1:enable auto copy of 
Maece oh aca 


CAM2 COEF FRC COPY | [16] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
2 coef 


CAMI COEF [15] RAN 1'hO 1:enable auto copy of 
AUTO COPY camera path 1 coef 


CAM1 COEF FRC COPY [14] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
1 coef 
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CAM2_AUTO_COPY [13] R/W 1'hO 1:enable auto copy of 
camera path 2 

CAM2_FRC_COPY [12] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
2 

CAM1_AUTO_COPY [11] R/W 1'hO 1:enable auto copy of 
camera path 1 

CAM1_FRC_COPY [10] WO 1'hO Write 1 to generate force 
copy pulse of camera path 
4 

CAMO AUTO COPY [9] RAN 1'hO 1:enable auto copy of 

me qm m (S Pes TU 


CAP_AUTO_COPY I [RW | | | 1:enable auto copy 


CAP FRC COPY [0] WO Write 1 to generate force 
copy pulse 


Sensor configuration shadow 

Shadow with capture force copy and auto copy 

CAP CCIR START, (CAP CCIR END, CAP CCIR IMG DECI,  MIPI CAP START,  MIPI CAP END, 
MIPI CAP IMG. DEC), camera pathO enable, BLC configuration 

Shadow with capture force copy and cam path 0 auto copy 

FRM ADDR 0, CAM_PATHO_CFG 


Path configuration shadow 

Shadow with camera path 1 force copy and auto copy 

CAM PATHÓi CEG, CAM PATH1 SRC SIZE, CAM PATHi DES SIZE, CAM PATH1 TRIM START, 
CAM PATH1 TRIM SIZE 

Shadow with camera path 1 force copy and auto copy and review start 

FRM ADDR 1, FRM ADDR 2, FRM ADDR 3 

Shadow with camera path 2 force copy and auto copy 

CAM PATH2 CFG, | CAM PATH2 SRC SIZE, CAM PATH2 DES SIZE, | CAM PATH2 TRIM START, 
CAM PATH2 TRIM SIZE 

Shadow with camera path 2 force copy and auto copy and review start 

FRM ADDR 4, FRM ADDR 5, FRM ADDR 6 

Shadow with path 1 start flag 

Camera path 1 enable 

Shadow with path 2 start flag 

Camera path 2 enable 

Shadow with camera path 1 scaler coefficient force copy and auto copy 

Camera path 1 scaler coefficient 

Shadow with camera path 2 scaler coefficient force copy and auto copy 

Camera path 2 scaler coefficient 
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ci JUULUUUUUUU LEU LI LĪ Uo 


ahb configuration f configuration U H 


internal configuration K Shadowed configuration J 


= 


| 


ses Iulius ull UU U 
| | 


auto copy 


tx done 
ahb configuration K configuration {| 


internal configuration N Shadowed confi guration 


9.3 GSP 


9.3.1 Overview 
GSP is Graphic Signal Processing. 


9.3.2 Features 
Feature list: 
e Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom layer,layer2 is 
uppermost layer), 
Support image and OSDs blending; OSDs blending; 
Support clipping; 
Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 
Support layer1 scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample 
before scaling. No support scale up and down in different direction synchronously 
Support alpha scaling. 
Support BitBlt 
Support command queue mode for BitBlt (only for layer2 ) 
Support dithering RGB888 to RGB565; 
Support endian configures. 
Support under input mode in each layer: 
3-plane: YUV420; 
2-plane: YUV 422, YUV420, ARGB565, 
1-plane: ARGB888, RGB888, RGB565, 8BPP, YUV400. 
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© Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420, ARGB565; 
1-plane: ARGB888, RGB888(compressed/normal), RGB565; 


SC9830A Device Specification 


Table 9-1 Source/destination data formats 
Format Code Data Mapping(big endian) 
YUV422 | 0000 
Y | [7:0] UV | [15:8] | [7:0] 
YO UO VO 
Y1 U2 V2 
Y2 U4 V4 
Y7 U14 |V14 
The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned, (include 2 pixels) 
YUV420 | 0001 
(NV12) Y | [7:0] UV | [15:8] | [7:0] 
YO UO VO 
Y1 U2 U2 
Y2 U4 V4 
Y7 U14 | V14 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420 |0010 1-plane: 
(YV12) [31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[23:16] [15:8] [7:0] 
[31:24] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
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| V5 


| V4 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


YUV400 | 0011 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
No U/V source data in this format, use constant 0x80 to replace 
U/V 
Data address should be half-word aligned, size should be 
2xpixels 
ARGB565 | 0100 1-plane: 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
2-plane: 
[31:24] [23:16] [15:8] [7:0] 
A3 A2 Al A0 
Ax is pixel alpha, Px={Ax,Rx,Gx,Bx}. 
RGB565 to RGB888: R/B[4:0] -> 
(R/B[4:0],R/B[4:2]7 ,G[5:0]->(G[5:0],G[5:4]) 
RGB888 | 0101 
[31:24] [23:16] [15:8] [7:0] 
Reserved | RO GO BO 
Reserved | H1 G1 B1 
ARGB888 | 0110 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
RGB565 |0111 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
8BPP 1000 
[31:24] [23:16] [15:8] [7:0] 
G3 G2 G1 GO 
Gx is pixel grey. 
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All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Byte1 ByteO 
00 Byte3 Byte2 Byte1 ByteO 
01 ByteO Byte1 Byte2 Byte3 
10 Byte2 Byte3 ByteO Byte1 
11 Byte1 ByteO Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgo565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
100 BGR 
101 BRG 
ARGB 888 configure 
ARGB888 mode 
0 ARGB 
1 RGBA 
UV configure(2-plane) 
ARGB888 mode 
0 UV 
1 VU 
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9.3.3 Signal Description 


9.3.4 Function Descripiton 
9.3.4.1 Structure Overview 
9.3.4.2 Color Space Conversion 


1. Input Color Space Conversion 
a. ARGB888->PMARGB888 
(A,R,G,B) -»((A), (AR), (AG), (AB) ) 
b. ARGB888->PMARGB888 with block alpha 
(A,R,G,B) -»(block alpha*A, block alpha*A*R, block alpha*A*G, block alpha*A*B) 
c. PMARGB888-> PMARGB888 with block alpha 
(A,R,G,B) ->((A* block alpha),( block alpha *R),( block alpha *G),( block alpha*B)) 
d. RGB565-- PMARGB888 with block alpha 
if (RGB565 == color key) PMARGB888 = 0x0; 
else 
Alpha = block alpha; 
If (1 == block alpha) PMARGB888 = (1, R,G,B); 
else PMARGB888 = (block alpha, block alpha*R, block alpha*G, block alpha*B]; 
e. RGB565-- ARGB888 with block alpha 
II(RGB565 == color key ARGB888 = 0x0; 
else ARGB888 = (block alpha, R, G, B }; 


assign R[7:0] = (R[4:0], R[4:2]); 
assign G[7:0] = (G[5:0],R[5:4]); 
assign B[7:0] = (B[4:0],B[4:2]); 
f. YUV-> ARGB888 
- YUV422(YUV420) to YUV444 
As above formula, input/output data is YUV444.In YUV422, duplication sequence is from 
left to right in horizontal direction. In YUV420, duplication sequence is from left to right in 
horizontal. direction, up to down in vertical direction. Relationship between YUV444 and 
YUV422 (YUV420) as follows: 
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2. 


a. RGB(ARGB888/PMARGB888) to YUV 
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YUV422 YUV444 
l l l i 1 | l 1 l 1 I 
ine1 L — l l B 
T l T l T | T 
| | | l | | | | | | | 
ine2 L 4 l | 
L C K DL. ala 
ines -[ | - ! | - 
Ld ed 5 | MEN EET uk cl 
ine4 L — l L 
[3.4 d. g^ 3 MEM MM 
l l l l l | l l l l l 
: Original UV Pixel : Duplicated UV Pixel 
Figure 9-18 Relationship between YUV422 and YUV444 
YUV420 YUV444 
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ined — — +—— +—— t — - 
DO 001 00 d dg Ko 4 3 
l l l | l l | l l l | l 
: Original UV Pixel : Duplicated UV Pixel 
Figure 9-19 Relationship between YUV420 and YUV444 
- YUV400 to YUV444 


Use constant value,(0x80),to replace the UV. 


- YUV444 to RGB 


GSP core only support RGB/ARGB888 data formats. The conversion formula as below 


show: 


Input Color Space Conversion 


1 


256 
454 


256 


359 
256 [Y] [-180 
-183 lola! 136 
[11 
256 
; |v| |-227 


Convert RGB888 to YUV444. The conversion formula as below shows: 
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77 150 29 
[Y | 256 256 256 [R] | 0 ] 
| | 43 85 128 | | | | 
pe pee = [Ee PE 
256 256 256 
V 128 107 21 [8]. [128 | 
| 256 256 256 | 


b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : 
rgb565=(r[7:3],g[7:2],b[7:3]); 


9.3.4.3 Dithering 
When converse RGB888 to RGB565, using dithering. 


Dither Matrix T y 


Rio o Comparator R 


Dither Matrix T 
Y RGB565 


RGB888 p| Gi W-| Comparator 


Dither Matrix T 


[Bi p Comparator 


Figure 9-20 Dithering data flow 


Dithering data flow is show as Figure 9-20 


1. Rdithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 
[0 4 0 5] 
| 6 2 7 3 | 
lī 5 1 4l 
ls 3 6 2 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part 
is the lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding 
element in the threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] 
add 1. Otherwise, Ri[7:3] remains its initial value. The output result Ro[4:0] is equal with 
Ri[7:3].The next pixel in same row does the same processing. In the row direction of image pixel 
array, 

Column exchange should be done after every four pixel processed. Also namely, the first column 
move to the fourth column, the rest three columns move forward one by one in 
order(1->4,2->1,3->2,4->3). After finish four times column exchange, reverse the present 
threshold matrix, then do the column exchange continually. In the column direction of image pixel 
array, row exchange should be done after every four pixel line processed. After finish four times 


row exchange, reverse the present threshold matrix, then do the row exchange continually. The 
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method is same as column exchange described above. 


4|0|5|4|0|5|0 0|6ļ|1|8|6 8/0 
2|7|3 ATAC NC 4|2|5|3|2 3|4 
5/114 SNI 071.6 NU 6/0 
3|6|2|3|6|2|8 5|3|4|2|3 25 
2|7|3|2|7|3|6 3|6| 2|7f$4|2|5|3| 2 314 
s|1|4ļ5|1|4 | 1 4|1:5|1[]0|7|1|6 7 6| 0 
3|6|2|3|6|2|8 2|8|3|6ļ5|3|4|2|3 ala 
|4|o 5 |4 0 5]|0 5|0| 4, 0f 0/6 8 | 6 8| 0 
EX BIN EA 1/4 5|4|1|5|1ļ0 |7 6 
|s|6|2 6|2 3|2|8ļ|3|6ļ5|3 2 
| 4|0|5 0/5 4|5. 0|4|0]0 | 6 8 
2| 78 7|3 2|3|6|2|7]4|2 3 
3 2|8|6|2 3|2|8|3|6 3 2|5 
4 5|0[0/5 4|5|0|4|0 6 8/0 
2 3|6|7|3 2|3|6|2|7 2 314 
5 4/1/1114 5 [E48 |1 (5 (1) 7 6|0 
0/6/1}/8/6/1}8 {Oo |1 |8 6 0|4|0|5|4 B LO 
4|2|5|3|2|5|3|4|5|3 2 6|2|7|3|2 9 |6 
0|7|1|6|7|1|6ļ|0|1|6 7 1|5|ļ1|4|5 Amal 
5|3|4|2ļ|8|4|2|5|4|2 3 8|3|6|2|3 ele 
4|2|5|3 BBS 6|2|7|3|2 3|6 
0|7|1|6|7 1 |6 |o 1|5|1|4 ]B a || 4 
5|3|4|2|3|4 |2 |5 8|3|6|2|3 ON ES 
0 |6ļ|1|8|6|1 |8 Jo 0|4|0|5|4 a LO 


Figure 9-21 Matrix T change 


2. Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


[0 2] 
ENT 


Gi[7:0] is separated to two parts. The first part is the higher five bits Gi[7:2] and the second 
part is the lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the 
corresponding element in the threshold matrix. If Gi[1:0] is bigger than the corresponding 
element, the Gi[7:2] add 1. Otherwise, Gi[7:2] remains its initial value. The output result 
Go[5:0] is equal with Gi[7:2]. Matrix change same as R. 

3. Bdithering 
The method is same as R dithering described above. 


9.3.4.4 Blending & Color Key 


Support image and OSD alpha blending and color key. 
1. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become 
zero. 


If (pixel data == color key) 
Alpha = 8'hO;RGB = 25'h0; 
else Alpha = block_alpha* pixel_alpha; 


2. 2 layers blending: 


Support 2 layer blending: have 4 blending likelihood. 
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: alpha Blending 


| D> 51 


IL 
Bottom ^ 7 m i 
ud p — 


blending sequence 


Figure 9-22 Blending Architecture Diagram 


In Figure9-22, A1, AO is alpha value of (layer1-0), B1 is blending image of (layerO--layer1). 
a. Top layer: ARGB888; Bottom layer: PMARGB888; Out type: PMARGB888 
Top layer: (A1,R1,G1,B1) ->((A1),(A1R1),(A1G1),(A1B1) ) ; block alphat; 
Bottom layer: (AO, RO, GO, BO); block alphaO 
- top: 
A_new1 = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
A_new0 = AO *block_alpha0; 
(A0,R0,G0,B0) ->(A_new0,( block_alphaO*R0),( block alpha0*GO),( block_alpha0*B0)) 
- Out: 
ALPHA = A_new0 + A new1 - A newO0*A newl1; 
R = (1-A new1)* block alpha0*RO + A new1*R1; 
G = (1-A new1)* block alpha0*GO0 + A new1*G1; 
B = (1-A new1)* block alpha0*BO + A new1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


b. Top layer: ARGB888; Bottom layer: ARGB888; Out type: PMARGB888 
Top layer: (A1,R1,G1,B1); block alpha1; 
Bottom layer: (AO, RO, GO, BO); block alpha ; 
- Top: 
A new = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
A_new0 = AO *block_alpha0; 
(A0,R0,G0,B0) ->(A_new0,(A_new0*R0),(A_new0*G0),(A_new0*B0)) 
- Out: 
ALPHA = A_new0 + A new1 - A new0*A newl1; 
R = (1-A new1)*A newO*RO + A new1*HR1; 
G = (1-A new1)*A new0*GO + A new1*G1; 
B = (1-A_new1)*A_new0*BO + A new1*B1; 
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Note: if Alpha == 1or 0; the calculation should be special; 


c. Top layer: PMARGB888; Bottom layer: ARGB888(OSD); Out type: PMARGB888 
Top layer: (A1,R1,G1,B1); block alpha1; 
Bottom layer: (AO, RO, GO, BO); block alpha ; 
- Top: 
A_new1 = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1, block_alphat*R1, block_alpha1*G1, block_alpha1*B1) 
- Bottom: 
block alpha0; 
A_new0 = AO *block_alpha0; 
(A0,R0,G0,B0) -»(A new0,(A newO*RO),(A new0*GO),(A newO*BO0)) 
- Out: 
ALPHA = A_new0 + A_new1- A_new1* A_new0 ; 
R = (1-A new1)*A newO*RO + block_alphai*R1; 
G = (1-A_new1)*A_new0*GO + block_alpha1*G1; 
B = (1-A_new1)*A_new0*B0 + block alpha1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


d. Top layer: PMARGB888; Bottom layer: PMARGB888; Out type: PMARGB888 
Top layer: (A1,R1,G1,B1) ; block alpha1; 
Bottom layer: (AO, RO, GO, BO); block_alpha0; 
- Top: 
A_new1 = A1 *block alphat; 
(A1,R1,G1,B1) ->(A_new1,block_alpha1*R1,block_alpha1*G1 ,block_alpha1*B1) 
- Bottom 
block alpha0; 
A_new0 = AO *block alpha; 
(A0,R0,G0,B0) -»(A. newO,block alpha0*RO,block alphaO*GO,block alpha0*BO) 
- Out: 
ALPHA = A_new0 + A_new1- A_new1* A_new0 ; 
R= (1-A_new1)* block alpha0*RO + block_alpha1*R1; 
G= (1-A_new1)* block_alphaO *GO + block_alpha1*G1; 
B = (1-A new1)* block alphaO *BO + block alpha1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 


9.3.4.5 Clipping 


Support clipping of image and OSD. In fetch data phase, GSP trim specified data part 
from original image. 
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Layer_pitch 
E P = 


Layer_clip_start 
, Layer clip width > 


BO | B1 | B2 


Layer_clip_heigth 


Original image 


Bn: block number for process 
Figure 9-23 Clipping Architecture Diagram 


9.3.4.6 Rotation 


Support 90°,180° and 270 ?rotation and mirror in each layer. The image and OSD data stored 
in memory is linear in 0 degree rotation. Block is process unit in GSP. 


90° 180° 270° 


0°+mirror 90°+mirror 180%+mirror 270%+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 9-24 Rotation Diagram 


In fetch stage, fetch sequence should be block by block linearly, as arrow diagram showed in 
figure (7.a.1~7.h.1), and in each block, pixel fetch sequence should be same as stored sequence 
as arrow diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 

In buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in 
a block as arrow diagram showed in figure (7.a.3~7.h.3). 
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a.l: block fetch seguence in GSP a.2: pixel fetch sequence _a.3: pixel buffer sequence 
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b.l: block fetch seguence in GSP b.2: pixel fetch seguence b.3: pixel buffer seguence 
(90 degree rot) (0 degree rot ) (90 degree rot) 
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c.1: block fetch sequence in GSP 


(180 degree rot) 


c.2: pixel fetch sequence 


(0 degree rot) 


c: 180 degree rotation 


c.3: pixel buffer sequence 


(180 degree rot) 
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d.1: block fetch sequence in GSP d.2: pixel fetch sequence d.3: pixel buffer sequence 
(270 degree rot) (0 degree rot) (270 degree rot) 
d:270 degree rotation 
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e.1: block fetch sequence in GSP e.2: pixel fetch sequence e.3: pixel buffer sequence 
(0 degree rot + mirror) (0 degree rot) (0 degree rot + mirror) 
e: 0 degree rotation + mirror (mirror axis : horizontal line) 
s- P 4 
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== » 
BI Bn+1 |B2n+1 
B2 Bn+2 | B2n+2 
In Bn-1 
1 
K S M s o o RL pls 
. . . 2|——P- pO |p16 \ | p240 
. ‘ei . p16 p31 \ L 
\ \ 
\ \ 
pl4 p30 \ | p254 
15 ze 
Bn-2 | B2n-2 | B3n-2 16 is pl5Yp31 p255 
mms p240 p255 1>2 15 16 
Bn-1 |B2n-1 | B3n-1 
f.1: block fetch sequence in GSP f.2: pixel fetch sequence f.3: pixel buffer sequence 
(90 degree rot+ mirror) (0 degree rot ) (90 degree rot+ mirror) 
f: 90 degree rotation + mirror (mirror axis : horizontal line) 
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g.l: block fetch sequence in GSP g.2: pixel fetch sequence g.3: pixel buffer sequence 
(180 degree rot + mirror) (0 degree rot) (180 degree rot + mirror) 


g: 180 degree rotation + mirror (mirror axis : horizontal line) 
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h.1: block fetch sequence in GSP h.2: pixel fetch sequence h.3: pixel buffer sequence 
(270 degree rot + mirror) (0 degree rot) (270 degree rot + mirro) 


h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 9-25 Data flow in Rotation/Mirror 


9.3.4.7 BitBlt 


Pertorm a bit-block transfer of the color data corresponding to a rectangle of pixels from the 
specified source into a destination. Whether support a raster-operation code. These codes define 
how the color data for the source rectangle is to be combined with the color data for the 
destination rectangle to achieve the final color. 
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Work plane pitch 
P .p'ane pi 


y 


des_start 


Des_imag_width 


g_heigth 


Src_start 


Des_ima; 


Source image Destination image 


Figure 9-26 BitBlt Architecture Diagram 


9.3.4.8 StretchBlt 


Copy a bitmap from a source rectangle into a destination rectangle, stretching or compressing 
the bitmap to fit the dimensions of the destination rectangle, if necessary. The system stretches or 
compresses the bitmap according to the stretching mode currently set in the destination image. 


Work plane pitch 


ra p 
des_start Des_imag_width 
€ 
ay 
Ç 
src_start P cadi E 
E 
src imag width K 
ke E E 
2 E 
50 
2 
[7] 
Source image Destination image 


Figure 9-27 — StretchBIt Architecture Diagram 


9.3.5 Control Registers 


9.3.5.1 Memory map 
ARM base address: | 0x20a0 0000 


Offset Description 
address 


0x000 GSP CFG Include GSP start, scaling enable, and layer active, 
control set. 


GSP INT CFG Interrupt status, Interrupt mask, Interrupt raw 


GSP CMD ADDR Base address of command queue 


GSP CMD CFG Fetch number of command queue. 
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DES DATA CFG Include Data format of destination image: 
YUV422, ARGB565, ARGB888, RGB888, RGB565. 


DES Y ADDR Base address of Y (RGB) work plane. 


DES UV ADDR Base address of UV (2-plane), ALPHA, U(3-plane) 


DES V ADDR Base address of V (3-plane) 


DES PITCH Width of work plane. 


DES DATA ENDAIN Endian configure of destination data. 


LAYERO DES SIZE LayerO size in destination plane. 


NA 


LAYERO 


LAYERO CFG Include data format, rotation setting, color-key 
enable,alpha mode & down sample, 


LAYERO Y ADDR Y or RGB data base address. 


LAYERO UV ADDR UV (2-plane) or U (3-plane) data base address. 


LAYERO VA ADDR V (3-plane) or ALPHA(ARGB565) data base address. 


LAYERO PITCH Width of original image. (LayerO) 


LAYERO CLIP Start position(X, Y) of source clip image.(Layer0) 
_ START 


LAYERO CLIP SIZE | Size of source clip image.(width/height) 


LAYERO DES Start position(X, Y) in work plane. 
. START 


LAYERO GREY RGB | 1.Constant RGB for the GREY data format in Layer0. 
2.Constant pallet RGB in LayerO 


LAYERO ENDIAN Data endian configure of Layer0. 


LAYERO ALPHA Alpha value of layerO, (block alpha). 
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Color-key of Layer0. 


LAYER1 


LAYER1_CFG 


Include data format, rotation setting, alpha mode, 


LAYER1_Y ADDR 


Y or RGB data base address 


LAYER1_UV_ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYER1_VA_ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYER1_PITCH 


Width of original image. 


LAYER1_CLIP 
_START 


Start position(X, Y) of source clip image. 


LAYER1 CLIP. SIZE 


Size of source clip image. (width/height) 


LAYER1 DES 
. START 


Start position(X, Y) in work plane 


LAYER1 GREY RGB 


1.Constant RGB for the GREY data format in Layer1. 
2.Constant pallet RGB in Layer1 


LAYER1 ENDIAN 


Data endian configure of Layer1. 


LAYER1_ALPHA 


Alpha value of layer1, (block alpha). 


LAYER1_CK 


Color-key of Layer1. 


SCALING COEF TABLE 


HORIZONTAL COEF TABLE (72X8) 


HOR COEF 1 12 


Tap 1 & tap 2 of groupt1 in horizontal coefficient table 


HOR COEF 1 34 


Tap 3 & tap 4 of groupt1 in horizontal coefficient table 


HOR COEF 1 56 


Tap 5 & tap 6 of groupt1 in horizontal coefficient table 


HOR COEF 1 78 


Tap 7 & tap 8 of groupt1 in horizontal coefficient table 


HOR COEF 2 12 


Tap 1 & tap 2 of group2 in horizontal coefficient table 
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HOR COEF 2 34 
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Tap 3 & tap 4 of group2 in horizontal coefficient table 


HOR COEF 2 56 


Tap 5 & tap 6 of group2 in horizontal coefficient table 


HOR COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient table 


HOR COEF 3 12 


Tap 1 & tap 2 of group3 in horizontal coefficient table 


HOR COEF 3 34 


Tap 3 & tap 4 of group3 in horizontal coefficient table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient table 


HOR COEF 4 12 


Tap 1 & tap 2 of group4 in horizontal coefficient table 


HOR COEF 4 34 


Tap 3 & tap 4 of group4 in horizontal coefficient table 


HOR COEF 4 56 


Tap 5 & tap 6 of group4 in horizontal coefficient table 


HOR COEF 4 78 


Tap 7 & tap 8 of group4 in horizontal coefficient table 


HOR COEF 5 12 


Tap 1 & tap 2 of group5 in horizontal coefficient table 


HOR COEF 5 34 


Tap 3 & tap 4 of group5 in horizontal coefficient table 


HOR COEF 5 56 


Tap 5 & tap 6 of group5 in horizontal coefficient table 


HOR COEF 5 78 


Tap 7 & tap 8 of group5 in horizontal coefficient table 


HOR COEF 6 12 


Tap 1 & tap 2 of group6 in horizontal coefficient table 


HOR COEF 6 34 


Tap 3 & tap 4 of group6 in horizontal coefficient table 


HOR COEF 6 56 


Tap 5 & tap 6 of group6 in horizontal coefficient table 


HOR COEF 6 78 


Tap 7 & tap 8 of group6 in horizontal coefficient table 


HOR COEF 7 12 


Tap 1 & tap 2 of group? in horizontal coefficient table 


HOR COEF 7 34 


Tap 3 & tap 4 of group? in horizontal coefficient table 


HOR COEF 7 56 


Tap 5 & tap 6 of group? in horizontal coefficient table 
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[ZR SPREADTRUM 


SC9830A Device Specification 


0x100 HOR COEF 8 12 Tap 1 & tap 2 of group8 in horizontal coefficient table 
0x104 HOR COEF 8 34 Tap 3 & tap 4 of group8 in horizontal coefficient table 
0x108 HOR COEF 8 56 Tap 5 & tap 6 of group8 in horizontal coefficient table 
0x10C HOR COEF 8 78 Tap 7 & tap 8 of group8 in horizontal coefficient table 
VERTICAL COEF TABLE (9x68) 
0x110 VER COEF 1 12 Tap 1 & tap 2 of groupt in vertical coefficient table 
0x114 VER COEF 1 34 Tap 3 & tap 4 of groupt1 in vertical coefficient table 
0x118 VER COEF 1 56 Tap 5 & tap 6 of groupt1 in vertical coefficient table 
0x11C VER_COEF_1_78 Tap 7 & tap 8 of group? in vertical coefficient table 
0x120 VER COEF 2 12 Tap 1 & tap 2 of group2 in vertical coefficient table 
0x124 VER COEF 2 34 Tap 3 & tap 4 of group2 in vertical coefficient table 
0x128 VER COEF 2 56 Tap 5 & tap 6 of group2 in vertical coefficient table 
0x12C VER COEF 2 78 Tap 7 & tap 8 of group2 in vertical coefficient table 
0x130 VER COEF 3 12 Tap 1 & tap 2 of group3 in vertical coefficient table 
0x134 VER COEF 3 34 Tap 3 & tap 4 of group3 in vertical coefficient table 
0x138 VER COEF 3 56 Tap 5 & tap 6 of group3 in vertical coefficient table 
0x13C VER COEF 3 78 Tap 7 & tap 8 of group3 in vertical coefficient table 
0x140 VER COEF 4 12 Tap 1 & tap 2 of group4 in vertical coefficient table 
0x144 VER COEF 4 34 Tap 3 & tap 4 of group4 in vertical coefficient table 
0x148 VER COEF 4 56 Tap 5 & tap 6 of group4 in vertical coefficient table 
0x14C VER_COEF_4 78 Tap 7 & tap 8 of group4 in vertical coefficient table 
0x150 VER_COEF_5 12 Tap 1 & tap 2 of group5 in vertical coefficient table 
0x154 VER COEF 5 34 Tap 3 & tap 4 of group5 in vertical coefficient table 
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VER COEF 5 56 


SC9830A Device Specification 


Tap 5 & tap 6 of group5 in vertical coefficient table 


VER COEF 5 78 


Tap 7 & tap 8 of group5 in vertical coefficient table 


VER COEF 6 12 


Tap 1 & tap 2 of group6 in vertical coefficient table 


VER COEF 6 34 


Tap 3 & tap 4 of group6 in vertical coefficient table 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


VER COEF 7 12 


Tap 1 & tap 2 of group/ in vertical coefficient table 


VER COEF 7 34 


Tap 3 & tap 4 of group/ in vertical coefficient table 


VER COEF 7 56 


Tap 5 & tap 6 of group/ in vertical coefficient table 


VER COEF 7 78 


Tap 7 & tap 8 of group/ in vertical coefficient table 


VER COEF 8 12 


Tap 1 & tap 2 of group8 in vertical coefficient table 


VER COEF 8 34 


Tap 3 & tap 4 of group8 in vertical coefficient table 


VER COEF 8 56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


9.3.5.1.1 


9.3.5.1.1.1 


VER COEF 8 78 


Register Descriptions 


GSP CFG 


Description: 


V.0.2 


Tap 7 & tap 8 of group8 in vertical coefficient table 


Control register of GSP .The format is defined in table below. 
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LS1SPREADTRUM SC9830A Device Specification 
0x0000 


Reserved 
ERR_CODE 


Field Name Type | Reset | Description 
Value 


DIST_RB [31:24] GSP clk number of AXI read burst interval. 
| [Ba (Ro [eho [Reseved | 


L1_EN [17] RAV |1'hO Layer 1 enable control, omitted in command mode 

LO EN [16] RAV |1'hO Layer 0 enable control, omitted in command mode 

SCL CLR [15] R/W ThO Its a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


[mas |RO | 2ho [Reseved o 


SCALE_EN [12] R/W |1'hO LayerO Scaling enable control 
0 - disable; 1 - enable; 


PMARGB EN [11] RW | 1h0’ Whether convert ARGB888 to PMARGB888 or 
reserve original mode 
1: enable; 0 : disable. 


PMARGB_MOD | [10:9] RAV |1'hO pmargb mode 
[9]: LO is PMARGB888 signal. 
1:yes 0:no 
[10]: L1 is PMARGB888 signal. 
1:yes 0:no 
DITHER_EN [8] RAV |1'hO RGB565 Dithering enable control 
|Emortype | 
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0:no error 
1:destination size error( < 4) 
2: scale out of range 
3:Scale not same in x/y coordinate 
4:destination image format error 
5: LayerO image format error 
6: Layer1 image format error 
7: destination RGB565 swap error 
8: LayerO RGB565 swap error 
9: Layer1 RGB565 swap error 
10: Layer0 clip size zero error 
11 Layer1 clip size zero error 

: destination pitch zero error 

: LayerO pitch zero error 

: Layer1 pitch zero error 

: Layero clip situation error 

: Layer1 clip situation error 

: LayerO output situation error 

: Layer1 output situation error. 

: command number error . 

0: LayerO,Layer1 and command all no enable 


ERR FLG 2] 1'hO i cheat: error flag 

VI J A VU 3 LN 
esp Busy |m [Ro [uno |BusymdcaororGSP. CS 
ess non — [oi [am [yb wie To sen GSP. 


9.3.5.1.1.2 GSP_INT_CFG 


Description: Interrupt Control register of GSP .The format is defined in table below. 
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GU SPREADTRUM SC9830A Device Specification 


0x0004 GSP interrupt Control Register Info GSP_INT CFG 


(32'h0000 0000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
INT_ 


Reserved 
CLR 


us 0 E21 
| Bit [15 | 14 | 13 | 12 | tt 10] 9 | 8 | 7 | 6 | 5 | 4 [3,2 | 1|0 
Reserved Reserved 


RO 


Field Name Type | Reset | Description 
Value 


| |[8t17 (RO [isho | Reseved —— | 


INT_CLR [16] R/W 1'hO Level interrupt clear signal ,Writing “1” to this 
register clears the interrupt. 


|  |[159] (RO |710 [Reserved | 


INT_MOD [8] R/W 1'hO Interrupt mode.0 - pulse interrupt; 1 - level 
mem PANE 
| — fm (Ro |m [Reema  — | 


9.3.5.1.1.3 GSP CMD ADDR 


Description: This control word defines base address of command queue of GSP. The format is 
defined in table below. 
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[sir [31] 50 |29 [ 28 [27 [26] 25] 24 [23 [2 [ 2 [20 [re | re [ 7 [ 16 


CMD_BASE_ADDR 


R/W 


CMD_BASE_ADDR 


Field Name Type | Reset | Description 
Value 


CMD_BASE_ADDR | [31:0] 32'hO | Base address of command buffer. 


9.3.5.1.1.4 GSP CMD CFG 
Description: This control word defines command length and parser enable information for 
command queue .The format is defined in table below. 


Fe [sr[so[z [ze | 27 [2s [zs ] 26 [23 [22 [21 [20 [18 o 7 | 16 


Reserved CMD ENDIAN MOD Reserved 


CMD NUM 


Field Name Type | Reset | Description 
Value 


[— — fieren (Ro [sw [Reewe — — — — — — — ] 


CMD ENDIAN MOD | [26:24] | RW | 3'hO | command data byte order, B4B;B,B, 
become : 
[1:0]: in 32bits word, 
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00-B,B;BiBo 01-B0B:B2B3 

10-B;B4 BoB; 11-B:B0B3B2 

[2]: in 64bits word, 

0- B7B6BsB4 B3B;BiBo 1-  B3B;BiBo- 
B;B;BsB4 


Psi RO [Tho |Reewd ^ | 
CMD EN [16] 1hO | The command queue enable signal. 

CMD NUM [15:0] | RAW | 16'h1 | Number of command in external memory 
Kri FT] A command include 12 register(32bit) configure. 


9.3.5.1.1.5 DES_DATA_CFG 
Description: This control word defines destination image data configure. The format is defined in 
table below. 


[sie [91 [30 [20 [zs [zr [26] 25 [24 [28 [22 [at [2o | vo [ 6 [ 7 | 6 | 


Reserved 


Reserved DES IMG FORMAT 


Field Name Type | Reset | Description 
Value 


— [Bs [RO |27h0 | Reserved S 


COMPRESS R8 [4] R/W | 1'hO RGB888 Compressed enable: 
0 : disable 1:enable 


[RO [To [Reewd ^  — 


DES IMG FORMAT | [2:0] RAW |3h0 Destination image data format: 
000- ARGB888;001- RGB888 
010- ARGB565; 011- RGB565 
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CS1SPREADTRUM SC9830A Device Specification 


100 - YUV420 2-plane; 101 - YUV420 


110- YUV422 2-plane; 


9.3.5.1.1.6 DES_Y_ADDR 


Description: The control word defines base address of Y/RGB data in work plane. The format is 

defined in table below. 

0x0014 Y/RGB Base Address in work plane WORK_PLANE 
(32'h0000_0000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DES Y BASE ADDR 


DES Y BASE ADDR 


Field Name Type | Reset | Description 
Value 


DES Y BASE ADDR | [31:0] 32'h0 | Y/RGB data Base address in work plane. 


9.3.5.1.1.7 DES UV ADDR 
Description: The control word defines base address of UV/U/Alpha data in work plane. The 
format is defined in table below. 
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WORK_PLANE 


0x0018 UV/A Base Address in work plane (32’h0000_0000) UV ADDR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DES UV BASE ADDR 


| Type | 


DES UV BASE ADDR 


Field Name Type | Reset | Description 
Value 


DES UV BASE ADDR | [81:0] | R/W | 32'h0 | 1.UV data Base address in YUV (2-plane). 
2.Alpha data base address in ARGB565 
(2-plane), 
3.U data Base address in YUV (3-plane) 


9.3.5.1.1.8 DES V ADDR 


Description: The control word defines base address of V data in work plane. The format is 
defined in table below. 


DES V BASE ADDR 


- DES V BASE ADDR 
Type 
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Field Name Type | Reset | Description 
Value 


DES V BASE ADDR | [31:0] 32'h0 | V data Base address in work plane when YUV 
(3-plane) . 


9.3.5.1.1.9 DES PITCH 
Description: This control word defines work plane pitch .The format is defined in table below. 


WOKR PLANE i 
0x0020 Work Plane Pitch Register Info (32'h0000 0000) 


Fs [s p5 [25 [25 [27 [25 [5 [ « [25 | 2 [ 5 [2 [8 [8 OE 


Reserved 


Type 


| | 
KS EEN MC Pd A CN ERR CER UN RR CRM 
| Bit (15 14 | 13 | 12 | t1 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | t | 0 | 
| Name | EC ~ BaD 


Reserved DES_PITCH 


Type 


Field Name Type | Reset | Description 
= 
7 femalo EH | 


9.3.5.1.1.10 DES_DATA_ENDIAN 
Description: This control word defines destination image data endain configure. The format is 
defined in table below. 
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Ge} SPREADTRUM SC9830A Device Specification 


DES_DATA_ENDAI 
0x0024 Destination data endain configure (32'h0000_0000) 


Cm [s [35 | 35 [25 [27 [25 [5 [3 [5 [2 | 2 [5 [8 [8 [37 [6 


Reserved 


Reserved RGB SWAP MOD V ENDIAN MOD UV ENDIAN MOD Y ENDIAN MOD 


Field Name Type | Reset | Description 
Value 


|  |[St18] | RO [ngho | Reserved 


A SWAP MOD [12] RAN | 1'hO Destination image layer ARGB888 _ endian 
mode 
0-ARGB 1- RGBA 

RGB_SWAP_MOD | [11:9] R/W | 3’hO Mode of swapping the bytes of 16bit RGB565 
data. 
000 -RGB 001-RBG 010-GRB 
011-GBR 100-BGR 101-BRG 


V ENDIAN MOD | [8:6] RAN | 3’hO Destination image layer V data byte order, 

B3B2B,By become : (3-plane) 

[1:0]: in 32bits word 

00 - BsB2B;By 01 - B0B:B2B3 

10-B2B3B0B; 11 - B,B9B3B2 

[2]: in 64bits word 

O- B7B6B5B4B3B>B:B9, 1- B3B;B,Bo B;BeBsB, 
UV ENDIAN MOD | [5:3] RAN | 3’hO Destination image layer UV/A/U data byte order, 

B3B;B,B, become : (2-plane) 

[1:0]: in 32bits word 

00 - B3B2B:By 01 - B0B:B2B3 

10-B2B3B0B; 11 - B;B0B3B2 

[2]: in 64bits word 
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KSĪSPREADTRUM —————-—-—- eoe 
pT BBB BRB BED 


Y_ENDIAN_MOD | [2:0] RAN | 3’hO Destination image layer Y/RGB data byte order, 
B3B2B;Bp become: 
[1:0]: in 32bits word 
00 - BsB2B;Bo 01 - B0B:B2B3 
10-B2B3B0B; 11 - B;B0B3B2 
[2]: in 64bits word 
O- B7BsBs5B4B3B2B;Bo, 1- B3B2B;Bo_B7BsBsB. 


9.3.5.1.1.11 LAYERO_DES_SIZE 


Description: This control word defines destination LayerO(image )size in work plane .The format is 
defined in table below. 


[ox0026 [Destination image Size G210000 0000) | DES IMG SIZE 
eit [81] 90 | 20 [ze [zr [26 [25 | za [28 [22 [zi [2o | 9 | se | 17] 16 | 
Name | ms NN 


Reserved DES SIZE Y LO 


Type 


Type 


Field Name Type | Reset | Description 
Value 


|. [9128 (RO |4h0 [Reserved —— 1 | 


DES SIZE Y LO | [27:16] | RW | 12’h1 | Destination vertical size of LayerO, it is based on 
the top left point of work plane. Please ensure it is 
in Work plane. 


[ fūrsna (ao [4 (Reserved —— — — — — — — 


DES SIZE X LO | [11:0] R/W | 12’h1 | Image layer horizontal size , it is based on the top 
left point of work plane. Please ensure it is in 
Work plane. 


9.3.5.1.1.12 LAYERO CFG 


Description: This control word defines data format, rotation setting, color-key enable, YUV2RGB 
control „alpha mode & down sample of layer 0. The format is defined in table below. 
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Layer0 data configure (32'h0000_0000) 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
PAL 


COL TAP M ROW TAP 
Reserved Reserved | ROT_MOD_LO 
OD MOD 


Pan Ts Ta T TS Tan Ta Ts Te aT TS TR 


Reserved IMG_FORMAT_LO 


Se n 
Field Name Type | Reset | Description 
Value 


| feraro [qno |Reewd —— 
COL TAP MOD [27:26] | RAN. | 2’hO Vertical scaling tap mode: 
ROW TAP MOD [25:24] | RAW | 2'hO Horizontal scaling tap mode: 


[| [esej|RO | BHO |Reevwó ^ | 
PALLET EN LO [20] RAN | f'hO LayerO color palette enable : 
CK EN LO [19] RAN | 1’hO Layer color-key enable: 


ROT MOD LO [18:16] | RAW. | 3'hO LayerO rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011 - 270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + 
mirror. 
Rotation direction : left (anti-clockwise) 

Mirror axis: horizontal line. 


| i4] (Ro |12h0 Reseved — | 
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IMG FORMAT LO | [3:0] R/W | 4’hO LayerO image input data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 
3-plane 
0110 - YUV400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


9.3.5.1.1.13 LAYERO Y ADDR 


Description: The control word defines base address of Y/RGB data in LayerO. The format is 
defined in table below. 


eit [31] 90 | 29 [26 | 27 [25 [25 [2a [2 [2 [z1 | 20 | vo [ 16 [ 7 56 | 


Y BASE ADDR LO 


Y BASE ADDR LO 


| Type | 


Field Name Type | Reset | Description 
Value 


Y BASE ADDR LO | [31:0] 32'h0 | Y/RGB data Base address in Layer0. 


9.3.5.1.1.14 LAYERO UV ADDR 
Description: The control word defines base address of UV/U data in LayerO. The format is 
defined in table below. 
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en [31] 0 | 29 [ 28 [27 | 26] 25 | 24 [28 [22 [21 [29 | se | e [17 ] 16 


UV_BASE_ADDR_LO 


R/W 


pz[|m [9e ]|8a|z]|ej|s|a|a|2|1|o0 


UV. BASE. ADDR L0 


Field Name Type | Reset | Description 
Value 
UV BASE ADDR LO | [81:0] | RW | 32’h0 | UV data Base address in LayerO when YUV 
(2-plane) .U data base address in LayerO when 
YUV(3-plane), 


9.3.5.1.1.15 LAYERO VA ADDR 


Description: The control word defines base address of V /alpha data in layerO. The format is 
defined in table below. 


VA Base Address in Layer0 (32'h0000 0000) 
| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


VA BASE ADDR LO 


| Bit (15 14 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 | 


VA BASE ADDR LO 


Field Name Type | Reset | Description 
Value 
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VA BASE ADDR LO|[31:0] | RW |32hO0 |V data base address in LayerO when 
YUV(3-plane), alpha data base address in 
LayerO when ARGB565. 


9.3.5.1.1.16 LAYERO PITCH 


Description: This control word defines Layer pitch .The format is defined in table below. 


Layer Pitch Register Info (32'h0000 0000) 
| Bit |31|30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Name | mm 


Reserved 
Type 


id E 
_Reset (V) 
| Bit (15 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | t | 0 | 

| -—-—--) — — | 


pe m D 


Field Name Type | Reset | Description 
e ai aie a 
TSTS [oo |Reewed | 


9.3.5.1.1.17 LAYERO_CLIP_START 


Description: This control word defines start position of clipping image in LayerO .The format is 
defined in table below. 


LAYERO CLIP - = 
0x0044 Layer0 Clip start (32'h0000 0000) 


SC EEE SEI SEE EEE 
C es ms 0 


Reserved CLIP_START_X_LO 


| Type | B 
L3 ë KEREBRERERERBERERBERBERERERER 
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Field Name Type | Reset | Description 
Value 


~ [mw (Ro [ano [Reewed — — — — — — — —] 


CLIP START Y L0 | [27:16] | RW | 12'hO | Clip mage start y position, it is basso on the top 
pur [ES A PAR Fac maez itm 
[| fsa Ro [s |Reewd Cd 

CLIP START X LO | [11:0] R/W | 12'hO | Clip image start x position, it is based on the top 
aca d ul ere 


9.3.5.1.1.18 LAYERO CLIP SIZE 
Description: This control word defines clip image size in LayerO .The format is defined in table 
below. 


LAYERO CLIP : - 
0x0048 LayerO Clip Size (32'h0000_0000) 


eI TTT 
| Name | R 


Reserved CLIP SIZE Y LO 


Type 


Type 


Field Name Type | Reset | Description 

VN K CR RN 
[ [tres (ao [who [Reewd — — | 
CLIP SIZE Y LO | [27:16] | RW | 12’h1 | Clip i kl vertical size, it is pasga on the top 
e N meme Poms onana ae 


CLIP_SIZE_X_LO € oj RAN | 12'h1 DENN LayerO horizontal size , it is based on the top 
left point of LayerO. Please ensure it is in LayerO. 


9.3.5.1.1.19 LAYERO DES START 
Description: This control word defines Layer0 clip image start position in work plane .The format is 
defined in table below. 
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DES_START_Y_LO 


R/W 


Reserved DES_START_X_LO 


Type 


Field Name Type | Reset | Description 
Value 


— — TEE [RO [ano [Reseveg | 


DES START Y L0 | [27:16] | RAW | 12'hO | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


| fma (ao |4m [Reewd O | 

DES START X LO | [11:0] R/W | 12'h0 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure 
itis in work plane. 


9.3.5.1.1.20 LAYERO GREY RGB 
Description: This control word defines LayerO constant RGB for the GREY data format „or 
constant pallet RGB in Layer1. The format is defined in table below. 


0x0050 Layer0 Grey RGB (32'h0000 0000) 


| Bit (15 14 | 13 | 12 | 1 | 10] 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | t | 0 | 
| Name | LAYERO_GREY_G LAYERO_GREY_B 
Type | 


[Field Name [Bit [īype [Reset Deserti] 
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LT T (Va 
|.  [Btz4|RO [sno |Reeved | 


LAYERO GREY R [23:16] | RAW | 8'hO 1.LayerO constant R for the GREY data format. 
2.Layer0 constant R in pallet mode 


LAYERO GREY G [15:8] | RW | 8'hO 1.LayerO constant G for the GREY data format. 
Peste ee ad d 2.LayerO constant G in pallet mode 
LAYERO GREY B [7:0] R/W | 8'hO 1.LayerO constant B for the GREY data format. 
pr | d wd 2.Layer0 constant B in pallet mode 


9.3.5.1.1.21 LAYERO_ENDIAN 


Description: This control word defines LayerO image data endain configure. The format is defined 
in table below. 


Layer0 data endain configure (32'h0000 0000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 [16 


Reserved 


VA ENDIAN MOD L | UV ENDIAN MOD L 
Reserved E Y ENDIAN MOD LO 


Field Name Type | Reset | Description 
Value 


|. [[8ii8]|RO [1910 | Reserved 


A SWAP MOD LO [12] R/W | 1'hO LayerO image layer ARGB888 endian mode 
0-ARGB 1- RGBA 


RGB SWAP MOD LO | [11:9] | RW | S'hO Mode of swapping the bytes of 16bit RGB565 
data. 
000- RGB 001-RBG  010-GRB 
011-GBR 100- BGR 101 -BRG 

VA ENDIAN MOD LO R/W | 3'hO LayerO image layer V/A data byte order, 
B3B2B,By become : (3-plane) 
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CS1SPREADTRUM SC9830A Device WE Gg uU CURT SC9830A Device Specification - 


[1:0]: in 32bits word, 
00 - B5B?B4Bo 01 - B0B,B2B3 
10-B2B3B0B: 11-B:B0B3B2 
[2]: in 64bits word, 
0- B7B6B5B4 BsB2B1Bo, 1- 
B;BeBsB4 

UV ENDIAN MOD LO : R/W | 3'hO LayerO image layer UV/U data byte order, 
B3B;B,Bg become : (2-plane) 
[1:0]: in 32bits word, 
00 - B3sB2B;Bo 01 - BoB1B;Bs 
10-B2B3B0B: 11 - B4Bo B3B» 
[2]: in 64bits word, 
0- B;BeB;B, BsB;BiBo 1- 1Bo_ 
B;BeBsB4 


Y ENDIAN MOD LO | [2:0] R/W | 3'hO LayerO image layer Y/RGB data byte order, 
BsB2B'By become: 
[1:0]: in 32bits word, 
00 - BsB2B;Bo 01 - B0B,B2B3 
10-B2B3B9B: 11-B;B0B3B2 
[2]: in 64bits word, 
O- B7B6B5B4 BsB2B1Bo, 1- BsB2B:B0_ 
B;BeBsB4 


9.3.5.1.1.22 LAYERO ALPHA 


Description: This control word defines LayerO block alpha .The format is defined in table below. 


Bi [31 90 | 20 | 28 [zr ] 26 [25 |a [23 [82 [21 [2o [18 | se |  [ 6 | 
[Name | DDD DD DD nn E] 


Reserved 
Type | RO] 
Reset egere egere |S C C] 
| Bit [15/14/13] 12 | 1 | 0| 9 | 8 [7 J 6 [5,4 |3]|2]|1|0 


Reserved ALPHA LO 


Type 


Field Name Type | Reset | Description 
Value 


Laus — Ier no [ame [memet —  — — — —— 
ALPHA LO [[70] | R/W |8hO | Layer block alpha. 
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GU SPREADTRUM SC9830A Device Specification 


9.3.5.1.1.23 LAYERO_CK 
Description: This control word defines Layer1 constant RGB for color-key mode. The format is 
defined in table below. 


Fe [31] 30 | 29 ] 28 | 27 | 26 ] 25 | 26 [28 [zz [21 [20 | ss [ 16 [7 | 16 
Name | 


Reserved 


Field Name Type | Reset | Description 
Value 


su T [me [meme 
eK ALO | 25:16) | iw [sno | Layero constant R Tor colorkey mode — | 


9.3.5.1.1.24 LAYER1_CFG 


Description: This control word defines data format, rotation setting, color-key enable, yuv2rgb 
control and alpha mode of layer1. The format is defined in table below. 
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Bn [1 [30 |29 | 28 [ 27 [26] 25 [24 [2s [22 [21 [20 | o [ 6 | | 6 
PAL 


Reserved | ROT_MOD_L1 


pw | a 
Fer [wmm |m|m|w]|e [s |v]e|s|u 3|2 |*|9 | 


Reserved IMG FORMAT L1 


| Type | 


Field Name Type | Reset | Description 
Value 


P8421] RO | tho |Reseved —— | 


PALLET EN L1 [20] RAN | 1'h0 Layer1 color palette enable signal 
0 - disable 
1 - enable 
CK EN L1 [19] RAN | 1'h0 Layer1 color-key enable: 
0 - disable 
1 - enable; 


ROT MOD L1 [18:16] | RAW. | 3'hO Layer1 rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011 - 270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + 
mirror. 
Rotation direction: left (anti-clockwise) Mirror 
axis: horizontal line. 


|. i84] (RO |12h0 | Reseved | 


IMG FORMAT L1 | [3:0] R/W | 4’hO Layer1 image data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
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CS1SPREADTRUM SC9830A Device Specification 


0100 - YUV420 2-plane. 0101 - YUV420 
3-plane 


0110- YUV400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


9.3.5.1.1.25 LAYER1_Y_ADDR 


Description: The control word defines base address of Y/RGB data in Layer1. The format is 
defined in table below. 


YIRGB Base Address in Layer1 (32'h0000 0000) 
| Bit [31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Y BASE ADDR L1 


Y BASE ADDR L1 


Field Name Type | Reset | Description 
Value 


Y BASE ADDR L1 | [31:0] 32'h0 | Y/RGB data Base address in Layer1. 


9.3.5.1.1.26 LAYEH1 UV ADDR 
Description: The control word defines base address of UV/U data in Layer1. The format is 
defined in table below. 
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Feit [31] 90 | 29 ] 28 [zr | 26] 25 | 24 [28 [22 [21 [20 | se | e [17 ] 16 


UV_BASE_ADDR_L1 


R/W 


pz[|m [9 ]|8|7]|ej|s|a|3|2|1|0 


UV. BASE. ADDR L1 


Field Name Type | Reset | Description 
Value 
UV_BASE_ADDR_L1 | [81:0] | RW | 32’h0 | UV data Base address in Layer! when YUV 
(2-plane) .U data base address in Layer1 when 
YUV(3-plane) 


9.3.5.1.1.27 LAYER1_VA_ADDR 


Description: The control word defines base address of V/alpha data in layer1. The format is 
defined in table below. 


VA Base Address in Layer1 (32'h0000_0000) 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


VA_BASE_ADDR L1 


VA_BASE_ADDR L1 


Feia Name [Bit | Type] Reset] Desorption — —  — — — — —] 
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CS1SPREADTRUM SC9830A Device Specification 
(LL -rL-pe[  —— — — — —] 


VA BASE ADDR L1|[31:0] | RAW |32hO0 |V data base address in Laver when 
YUV(3-plane) 
Alpha data base address in Layer 1 when 
ARGB565. 


9.3.5.1.1.28 LAYEHR1 PITCH 
Description: This control word defines Layer1 pitch .The format is defined in table below. 


Layer1 Pitch Register Info (32'h0000 0000) 
| Bit (sī 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
E 4E 
LES; «(| 
| Bit (15 14/13/12) tt [10] 9 | 8 [7 J 6 [5 4 |3|2]|1|0 


Reserved PITCH1 


Type 


Field Name Type | Reset | Description 
mu e pee — — — 
[ —  era[Ro [om |Rsewd — | 


9.3.5.1.1.29 LAYER1 CLIP START 
Description: This control word defines start position of clipping image in Layer1 .The format is 
defined in table below. 


Fe [31] 90 | 29 [ze | 27 | 26 | 25 ] 26 [28 [22 [1 [20 | se [18 | 7 | 16 
Name BEEN I IT NN O O 


Reserved CLIP START Y L1 
Type 


pe ļ 8 m 
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Field Name Type | Reset | Description 
Value 


~ [mw (Ro [an [Reewed — — — — — — — —] 


CLIP START Y L1 | [27:16] | RW | 12'h0 | Clip image start y position, it is based on the top 
left point of Layer1. Please ensure it is in Layer1. 
[| fsa Ro [so |Reewd Cd 


CLIP START X L1 | [11:0] RAW | 12'h0 LL — image start x position, it is based on the top 
left point of Layer1. Please ensure it is in Layer1. 


9.3.5.1.1.30 LAYEH1 CLIP SIZE 
Description: This control word defines clip image size in Layer1 .The format is defined in table 
below. 


LAYER1 CLIP - P 
0x0078 Layer1 Clip Image Size (32'h0000 0000) 


Cm [sp [5 [28 [57 [25 [25 | se | 5 [5 | [5 [7 o6. 
| Name | Å— SVA 


Reserved CLIP SIZE Y L1 


Type 


DRS TTS STTS TSTS TSTS 


Type 


Field Name Type | Reset | Description 

rem AN E 
[ — meg [RO |4m [Reewd | 
CLIP_SIZE_Y_L1 | [27:16] | RW | 12'h0 Clip Image vertical size, it is gana) on the top left 
Bre e ls lettin A 


CLIP SIZE X L1 7 oj RAN |12'h0 D NN Image horizontal size , it is based on the top 
left point of Layer1. Please ensure it is in Layer1. 


9.3.5.1.1.31 LAYEH1 DES START 
Description: This control word defines layer1 clip image start position in work plane .The format is 
defined in table below. 
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Bi [31] 90 | 29 | 28 | 27 | 26 [25 ] 26 [28 [22 [21 [20 [18] v [ 7 | 16 


Reserved DES_START_Y_L1 


Type | ro Rw 


ed) 
|Reset Īso co Cc co co co co co oo oo 
| Bit (15 14 | 13 | 12 m | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | t | 0 | 
| Name | i ss MGE 


Reserved DES_START_X_L1 


Type || AW 


Field Name Type | Reset | Description 
Value 


pi 828] (Ro [ano |Resevd | 


DES_START_Y_L1 | [27:16] | RAW | 12'h0 | Layer1 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


[ mss (Ro [emo [Resened — — 

DES START X L1 | [11:0] R/W | 12’hO | Layer1 Clip Image start horizontal position(X) , 
it is based on the top left point of work plane. 
Please ensure it is in work plane. 


9.3.5.1.1.32 LAYEH1 GREY RGB 


Description: This control word defines Layer! constant RGB for the GREY data format, or 
constant RGN in pallet mode. The format is defined in table below. 


Layer1 Grey RGB (32'h0000 0000) 
| Bit |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | evened 


Reserved GREY_R_L1 


Lm [s ale [te m foo |e (7 [6s es [2 [+ H 
| Name | GREY_G_L1 GREY B L1 
Type T 


Field Name Type | Reset | Description 
Value 
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[Bajro [sno |Reeved | 


GREY R L1 [23:16] | RW | 8'hO 1.Layer1 constant R for the GREY data format. 
2.Layer1 constant R in pallet mode 


GREY G L1 [15:8] | RW | 8'hO 1.Layer1 constant G for the GREY data format. 
2.Layer1 constant G in pallet mode 

GREY B L1 [7:0] R/W | 8'hO 1.Layer1 constant B for the GREY data format. 
2.Layer1 constant B in pallet mode 


9.3.5.1.1.33 LAYER1 ENDAIN 


Description: This control word defines Layer1 image data endain configure. The format is defined 
in table below. 


| Bit (sī 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


RGB SWAP MOD L VA ENDIAN MOD L | UV ENDIAN MOD L 
Reserved a Y ENDIAN MOD L1 
1 1 1 


[Type | mo — nw 


Field Name Type | Reset | Description 
e J 


A SWAP MOD L1 zm R/W | hO Layeri image [T endian mode 
0-ARGB 1- RGBA 


RGB SWAP MOD L1 | [11:9] | RAW | S'hO Mode of swapping the bytes of 16bit RGB565 
data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 

VA ENDIAN MOD L1 R/W | 3'hO Layer! image layer V/A data byte order, 
B3B2B,By become : (3-plane) 
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[1:0]: in 32bits word, 
00 - B5B?B4Bo 01 - B0B,B2B3 
10-B2B3B0B: 11-B:B0B3B2 
[2]: in 64bits word, 
O- B7B6B5B4 BsB2B1Bo, 1- 
B;BeBsB4 

UV ENDIAN MOD L1 i R/W | 3'hO Layeri image layer UV/U data byte order, 
B3B;B4B, become : (2-plane) 
[1:0]: in 32bits word, 
00 - B3sB2B;Bo 01 - B0B,B2B3 
10-B2B3B0B: 11 - B4Bo B3B» 
[2]: in 64bits word, 
O- B7B6B5B4 B3B2B:B,, 1- 1Bo_ 
B;BeBsB4 


Y ENDIAN MOD L1 [2:0] R/W | 3'hO Layer1 image layer Y/RGB data byte order, 
B3B2B;Bo become: 
[1:0]: in 32bits word, 
00 - B3B?B,Bo 01 - B0B,B2B3 
10 - B2B BoB; 11-B;B0B3B2 
[2]: in 64bits word, 
O- B7B6B5B4 BsB2B1Bo, 1- BsB2B:B0_ 
B;BeBsB4 


9.3.5.1.1.34 LAYEH1 ALPHA 
Description: This control word defines Layer1 block alpha .The format is defined in table below. 


Fe [31] 30 | 29 ze | 27 | 26 | 25 2s [23 [ zz [zv [2o | so [ v [ 7 | 16 


Reserved 


Reserved ALPHA L1 


Field Name Type | Reset | Description 
restore Peele re 
(era [RO (zemo [Reseed  — 
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9.3.5.1.1.35 LAYEH1 CK 
Description: This control word defines Layer1 constant RGB for color-key mode. The format is 
defined in table below. 


0x008C Layer1 CK info (32'h0000 0000) LAYER1 CK 


Field Name Type | Reset | Description 
Value 


xxu T [me dmeeio 
eK ALT — [E536 |RW [sno | Layer constant R tor colorkey mode — | 


9.3.5.1.1.36 COEF x 12 
Description: This control word defines Tap) & tap2 of group1-8 in horizontal (vertical) coefficient 
table for scaling. The format is defined in table below. 
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Tapi-2 in group1 in Horizontal coef 
0x0090 

i (32’h0000_0000) 

Tapi-2 in  group2 in Horizontal coef 
0x00A0 

i (32'h0000 0000) 

0x00B0 Tapi-2 in  group3 in Horizontal coef 
(32'h0000 0000) 


0x00C0 Tapi-2 in group4 in Horizontal coef 
(32’h0000_0000) 
Tapi-2 in  group5 in Horizontal coef 
0x00D0 
(32'h0000_0000) 
Tapi-2 in  group6 in Horizontal coef 
(32'h0000 0000) 
Tapi-2 in  group7 in Horizontal coef 
(32'h0000_ —_ 
0x0100 Tap1~2 group8 in Horizontal coef 
(32' ner 


[oromo | Tap1-Z in groupt in Vertical coef (3210000 0000) | VER COEF 112| 
[0x0120 Tae in group? in Vertical coef (32100000000) | VER COEF 2 12| 
[0x0130 | Tap1~2 in group3 in Vertical coef (32'h0000_0000) | VER_COEF_3_12 | 
[00150 | Tapt=2 in groupš in Vertical coef (3210000 0000) | VER COEF 5 12] 
Tap1-2 in top/bottom group in Vertical coef 
[B [31] 30 | 29 | 26] 27 | 26 | 25 | 24 |25] 22] 21 [20 [19] te [17] 16 | 
[Name | Resor | m J 


0x00E0 


0x00F0 


Reserved 


Field Name Type | Reset | Description 
Value 


mao [sm [Reewd — — — — — — — 


TAP2 [24:16] | RAW | 8'hO Tap2 of groupi~8 in  horizontal/vertical 
coefficient . 
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KSĪSPREADTRUM anean anana 
|. 89] [RO [eno |Reseved — 0 0 0 | 


TAP1 [8:0] R/W | 8'hO Tap1 of groupi~8 in  horizontal/vertical 
coefficient . 


9.3.5.1.1.37 COEF_x_34 


Description: This control word defines tap3 & tap4 of group1~8 in horizontal/vertical coefficient 
table for scaling. The format is defined in table below. 
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Tap3-4 in group1 in Horizontal coet 
0x0094 

i (32'h0000_0000) 

Tap3-4 in  group2 in Horizontal coet 
0x00A4 

i (32'h0000 0000) 

Tap3-4 in  group3 in Horizontal coef 
0x00B4 

- (32'h0000_0000) 


Tap3-4 in  group4 in Horizontal coet 
0x00C4 
raen (32/0000 0000) 

Tap3-4 in  group5 in Horizontal coef 
0x00D4 
(32/0000 0000) 
Tap3-4 in  group6 in Horizontal coef 
(32'h0000 0000) 
Tap3-4 in  group7 in Horizontal coef 
(32'h0000 | —_ 
Tap3~4 group8 in Horizontal coet 
0x0104 
(320000_000) 


[00114 T Tap3-4 in groupt in Vertical coef (32'h0000_0000) | VER COEF 1.34 
[oxo124 Tap T group2 in Vertical coef (22'h0000 0000) | VER COEF 2 34 
}0x0134 | Tap3~4 in group3 in Vertical coef (32'h0000_0000) | _VER_COEF_3_34 | 
[ox0154 Tap in groupš in Vertical coef (Ah0000 0000) | VER COEF 5 34 
Tap3~4 in top/bottom group in Vertical coef 
[ e [31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 |22] 21] 20 | e | 18 [17 [ 16 
[Name |e em ] 


0x00E4 


0x00F4 


Reserved 


Field Name Type | Reset | Description 
Value 


L— ao [sm [Reewd — — — — — — 


TAP4 [24:16] | RW | 8’hO | Tap4 of groupi~8 in  horizontal/vertical 
coefficient. 
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KSĪSPREADTRUM anean anana 
|. 89] [RO [eno |Reseved — 0 0 | 


TAP3 [8:0] R/W | 8'hO Tap3 of groupi~8 in  horizontal/vertical 
coefficient . 


9.3.5.1.1.38 COEF_x_56 


Description: This control word defines tap5 & tap6 of group1~8 in horizontal/vertical coefficient 
table for scaling. The format is defined in table below. 
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n D alae in Horizontal coef 
njā oo in Horizontal coef 
ratā M in Horizontal coet 
inā m in Horizontal coef 
heaton Ans in Horizontal coef 
iu P ind in Horizontal coet 
xw in Horizontal coef 
ea " did in Horizontal coet 


Fe [31] 30 | 29 [ze | 27 | 26 [25 [2 [28 [22 [21 [20 [18 [18 [ 7 | +6 
C Wem e 


Reserved 


Field Name Type | Reset | Description 
Value 


| [B28|[RO [sno |Reseved S | 


TAP6 [24:16] | RW | 8'hO Tap6 of groupi-8 in horizontal/vertical 
coefficient . 
| | [msg (Ro [8^0 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1409 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM | SC9830A Device Specification 


TAP5 R/W | 8'hO Tap5 of groupi~8 in horizontal/vertical 
coefficient . 


9.3.5.1.1.39 COEF_x_78 


Description: This control word defines tap7 & tap8 of group1~8 in horizontal/vertical coefficient 
table for scaling. The format is defined in table below. 
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njā " das in Horizontal coef 
raundi T liis in Horizontal coef 
pena " in Horizontal coet 
au m in Horizontal coef 
rā Ans in Horizontal coef 
iedētas P ind in Horizontal coet 
inā nt bud in Horizontal coef 
pp Bana in Horizontal coet 


Fe [31] 30 | 29 [26 |27] 26 [25 [26 [28 [22 [21 [20 | o [ 18 [17] 16 
Name [a ae 0] e 


Reserved 


Field Name Type | Reset | Description 
Value 


| [Bræ[Ro |8h0 | Reserved | 


TAP8 [24:16] | RAW | 8'hO Tap8 of group1-8 in horizontal/vertical 
coefficient . 
| | dres (Ro [80 
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TAP7 R/W | 8'hO Tap7 of groupi~8 in  horizontal/vertical 
coefficient . 
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9.4 DISPC 


9.4.1 Overview 


The display controller (DISPC) is used to fetch display data and output with DPI or 
DBI interface. The detail design information is presented below. 


9.4.2 Features 
> Support 2 layers, one is image and another is OSD; 
> Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data 
format in image layer; 
> Support RGB888/RGB565/RGB666/RGB555/PACK/COMPRESS data format in OSD 


layer; 
Format Code Data Mapping 
YUV422 0000 
Y | [81:24 | [23:16 | [15:8 | [7:0 | U | [81:24 | [23:16 | [15:8 | [7:0 
] ] ] ] V |] ] ] ] 
YO Y1 Y2 Y3 UO VO U2 V2 
Y4 Y5 YD Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal. 
YUV420 0001 
Y | [81:24 | [23:16 | [15:8 | [7:0 | U | [31:24 | [23:16 | [15:8 | [7:0 
] ] ] ] V |] ] ] ] 
YO Y1 Y2 Y3 UO VO U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal and vertical. 
YUV400 0010 
Y | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 
Y4 Y5 Y6 Y7 
No U/V source data in this format, but we replace them with constant 0x80. 
RGB888 0011 
[31:24] [23:16] [15:8] [7:0] 
X RO GO BO 
X R1 G1 B1 
X: DONT care. 
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RGB666 0100 
[31:24] -- [21:16] -- [13:8] -- [5:0] 
X -- RO -- GO -- BO 
X -- R1 -- G1 -- B1 
X: DONOT care 
RGB565 0101 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RO GO BO R1 G1 B1 
R2 G2 B2 R3 G3 B3 
RGB555 0110 
[31] [30:26] | [25:21] | [20:16] | [15] [14:10] | [9:5] [4:0] 
X RO GO BO X R1 G1 B1 
X: DONOT care. 
Compresse | 0111 | Compress data 
d 
YUV422E 1000 | 3-Plane YUV422 
YUV420E 1001 | 3-Plane YUV420 
PACK 1010 | Packed RGB data 
[31:24] [23:16] [15:8] [7:0] 
RO GO BO R1 
G1 B1 R2 G2 
B2 R3 G3 B3 
reserved 1011 | For future. 
1111 
All data support 4 switch mode 
Data Mapping 
Switch [31:24] [23:16] [15:8] [7:0] 
Mode Byte Byte1 Byte2 Byte3 
Half-wordO Half-word1 
0 ByteO Byte1 Byte2 Byte3 
1 Byte3 Byte2 Byte1 ByteO 
2 Byte2 Byte3 ByteO Byte1 
Half-word1 Half-wordO 
3 Byte1 ByteO Byte3 Byte2 
» Support dithering, RGB888->RGB666, RGB888->RGB565; 
> Support 16-, 18- and 24-bits DPI/eDPI output; 
» Support 8-, 9-, 16-, 18-, and 24-bits DBI output; 
> Support TE function when in DBI/eDPI output; 
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9.4.3 


Signal Description 


SC9830A Device Specification 


The DISPC includes MUXed DPI/DBI interface to PAD, signals are listed in below. 


Table 9-2 


Signal Name 


DISPC PAD Signal List 


Direction | Width | Description 


LCD_RSTN O 
LCD_CSNO O 
LCD CSN1 O 
LCD CD O 
LCD_WRN O 
LCD_RDN O 
LCD D I/O 
LCD_FMARK 
V.0.2 
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1 
1 
1 


24 


1 


LCD panel reset, active low. 


The first DBI I/F LCD panel select, active low. 


DBI I/F 


DPI I/F 


The second DBI I/F LCD 
panel select, active low. 


The DPI I/F LCD panel 
pixel clock (PCLK), active 
its positive edge. 


DBI I/F 


DPI I/F 


The DBI I/F LCD panel 
command/data indication, 
‘0’ for command, ‘1’ for 
data. 


The DPI I/F panel data 
enable (DE), active high. 


DBI-A I/F DBI-B I/F DPI I/F 

The DBI I/F LCD | The DBI I/F LCD | The DPI I/F LCD 
panel read/write, | panel write, | panel VSYNC. 
‘0’ for write, ‘1’ | active low. 

for read. 

DBI-A I/F DBI-B I/F DPI I/F 

The DBI I/F LCD | The DBI I/F LCD | The DPI I/F LCD 
panel clocked E, | panel read, | panel HSYNC. 
active negative | active low. 

edge. 

DBI I/F DPI I/F 


The DBI I/F LCD panel 
data. 


The DPI I/F LCD panel 
data (DB), only output. 


LCD panel TE input. 


UE Bits | Data UE Bits | Data 

8 LCD D[7:0] 16 LCD D[15:0] 
9 LCD D[8:0] 18 LCD D[17:0] 
16 LCD D[15:0] 24 LCD D[23:0] 
18 LCD D[17:0] 

24 LCD D[23:0] 
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External DBI/DPI 


EXT BYPASS EN 


DISPC DBI 
—»2 

DISPC DPI 
m0 

DISPC_IF 

— 0 

DISPC eDPI 
p 1 

Figure 9-28 


9.44 Function Description 


SC9830A Device Specification 


The DISPC's module diagram is shown in below. 


DBI/DPI To 
PAD 
DISPC DPI_DBI 
To 
DSI eDPI K DSI 
HOST 


DISPC Interface Mux Relation 


 DISPC | LCDC DBI DISPC E 
[R a AUI M URP F S à DBIDPI To 
— a AXI Domain | DBI Domain PAD 
Ar Lr» Fetch He DDEC |- | DBI 
AXI Master læ bit | CTRL 
er YIUV/V YUV2 | P Blendi Ditheri | 
[>] Fetch | "| RGB ng |"| ng |" Output MI DPI 
| CTRL 
LineBuffer | — 
2x1280x24 "* | Eun 
Rx d M d | DPI Domain — 
AHB Slave a. | DSL ADP m 
AHB Domain : | G 
| 
Figure 9-29 DISPC Module Diagram 
As above diagram, the DISPC includes an AXI master, fetch display data efficiently; a 
YUV2RGB module applied for YUV data; a Dithering module for different output 
format; and a DPI timing module to generate DPI interface signals and timing. The 
DISPC also includes some configure registers. 
9.4.4.1 Data Path 
There are several application path in this module. 
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| DISPC | Ext DBI/DPI DISPC >| DBVDPI T 
| x 4 | o 
— | PAD 
[ DS! | 
Host 
Figure 9-30 External DB/DPI Bypass Mode 
| DISPC | DISPC 
NEM M DBIDPI To 
— R DBI Domain PAD 
Ar Pa Fetch DEI 
AXI Master læ bit CTRL 
er YIUVIV YUV2 Blendi Ditheri 
> Fetch ||"! RGB ng [-] ng pape DPI 
CTRL 
LineBuffer eDPI 
2x1280x24 CTRL 
DPI Domain m 
DSI_eDPI DSI | 
a Host 


Figure 9-31 Single DISPC Mode 


| DISPC ! Ext DBI/DPI DISPC A "E 
| x | o 
UÓ— l S] PAD 
OSD 
Ar rd Fetch DEI 
_AXI Master bit 
er YIUV/V YUV2 Blendi Ditheri 
F3 Fetch - RGB ng - ng - au 
LineBuffer 
2x1280x24 CTRL 


Figure 9-32 Multi DISPC Mode 


9.4.4.2 Data Fetch 
When source exists, the fetch module will load data from memory, it supports different 


data format, they have some difference in detail. 
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Display data stored in memory is linear, this data maybe map to a big picture, but we 
can crop the picture to our interesting region by configuring a special base address 
and region size. We must note the next line address should be added the pitch other 
than the region’s horizontal size. The data view for this stage as below. 
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Data storage 


Base address 


Data Crop 
—— Y 


[ 1] Picture data |1| Displayed data 


Figure 9-33 Data Crop 


The image is the fetched data normally, also a background can be filled in no data 
area, image display is shown in below. 


Display XY = 0 Display XY != 0 


Image size = Display size Image size < Display size 
Figure 9-34 Data Display 
The DISPC supports many kinds of data format transform, in order to implement 


multi-layers blending, each layer data will be transformed to RGB888 format, these 
transform are shown in below. 


YUV422/42 | YO Y1 Y2 Y3 
0/400 UO VO U2 V2 
RGB888 
RGB666 


RGB565 
RGB555 
Mapping to ... 
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9.4.4.3 
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For display application, in order to support all kinds of panels, the blending result will 
be mapping to RGB565/RGB666/RGB888 format; 

RGB888 
Mapping to ... 


RGB565 
RGB666 
RGB888 


YUV to RGB 


The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 
adjusted for special application, the adjustment as below, 


Y tmp = (Y - 128) * y_contrast / 256 + 128 + y brightness; 


Y’ = CLIP(Y. tmp, 255, 0); 


U tmp = (U - 128) * u saturation / 256  u offset; 
U' = CLIP(U tmp, 255, 0); 


V tmp = (V - 128) * v saturation / 256 + v. offset; 
V’ = CLIP(V_tmp, 255, 0); 


V.0.2 


After this, the Y'U'V' will be changed to RGB, this conversion uses the constant 
coefficient matrix calculation, the calculation formula as below. 


rR] fi 0 359/256 |[Y'] [-180] 
WAN — 88 / 256 =183 7956 | o + 136 | 
|B | |1 454/256 0 |[v'| [-227 | 


As above formula, the input data is YUV444, so the fetched data must be up-sampled 
to YUV444 before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 
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YUV422 YUV444 
E E OE E es | BHEERHE 2... 
EN ON EN ......— | O00000 ....... 
E RRR. | BHEERHN ......- 
E Original UV pixel [] Interpolated/duplicated UV pixel 


Figure 9-35 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 


vertical. 
YUV420 YUV444 
EON d ......- ut IEÀESEEE We 
I"EHBRHERSHA Lv. 
E E E E = 1000000 -...... 
E Original UV pixel [] Interpolated/duplicated UV pixel 


Figure 9-36 YUV420 to YUV444 Conversion 


When the input is YUV400, we need replace the UV with some constant vale, here is 
0x80. 


YUV400. YUV444 


dau 


U/V is some a constant value 


Figure 9-37  YUV400 to YUV444 Conversion 


9.4.4.4 Blending 


The module supports 3 blending modes, if LO is bottom layer, L1 is up layer with 
alpha A1, and the blending result is L, one is: L = L1*A1 + LO*(1-A1), one is: L= L1 + 
LO*A1, and the last is: L 2 L1 + LO*(1-A1). 

The alpha selection is below, 


if(L1 == osd_color_key) //transparent 
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A1 =8'h0; 

else if(1220sd alpha sel) //layer alpha 
A1 = layer alpha; 

else if(22-0sd alpha sel) //combo alpha 
A1 = pixel alpha*layer. alpha; 

Else /fpixel alpha 


A1 = pixel alpha; 


L= L1*A1 + LO*(1-A1) 
This blending calculation is below, (only use a multiply) 


if(A1 == 8'hff) 
L=L1; 

else if(A1 == 8'h00) 
L= LO; 

else 


L = (L1 — LO)*A1/256 + LO; 


L=L1 + LO*A1 
This blending calculation is below, 
if(A1 == 8'hff) 
L= LO; 
else 


L= L1 + LO*A1/256; 


L = L1 + LO*(1-A1) 
This blending calculation is below, 


if(A1 == 8’hff) 
L=L1; 
else if(A1 == 8'h00) 
L= LO; 
else 
L= L1 —L0*(1-A1)/256; 


9.4.4.5 Dithering 


Here an improved threshold-matrix dithering algorithm is adopted. 
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Dither Matrix T 
Dither Matrix T 
RGB888 RGB565/RGB666 


Dither Matrix T 


Figure 9-38 Dithering Data Flow 


In the module which Ri[7:0] is converted to Ro[4:0], the dither matrix T can be a 
simple 4x4 matrix as follow. 


[0 4 0 5] 
|6 x g P 
lī 5 1 4| 
ls 3 6 2 


When conversing RGB888 to RGB565, Ri[7:0] is separated to two parts. The first part 
is the higher five bits Ri[7:3] and the second part is the low three bits Ri[2:0]. The low 
three bits Ri[2:0] is compared with the corresponding element in the threshold matrix. 
If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, 
Ri[7:3] remains its initial value. The output result Ro[4:0] is equaled with Ri[7:3]. The 
next pixel does the same cycle processing. In the row direction of image pixel array, 
column exchange should be done after every four pixel processed. Also namely, the 
first row move to the fourth row, the rest three rows move forward one by one in 
order(1->4, 2->1, 3->2, 4->3). After finish four times column exchange, reverse the 
present threshold matrix, the do the column exchange. In the column direction of 
image pixel array, row exchange should be done after every four pixel line processed. 
After finish four times row exchange, reverse the present threshold matrix, then do 
the row exchange. The method of row exchange is as same as column exchange 
which is described above. 

When Gi[7:0] is converted to Go[5:0], we the threshold matrix dithering algorithm. The 
dither matrix T can be a simple 2x2 matrix at follow. 


[0 2] 
ENT 


Gi[7:0] is separated to two parts. The first part is the higher six bits Gi[7:2] and the 
second part is the lower two bits Gi[1:0]. The lower two bits Gi[1:0] is compared with 


the corresponding element in the threshold matrix. If Gi[1:0] is bigger than the 
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9.4.4.6 


V.0.2 


corresponding element, the Gi[7:2] adds 1. Otherwise, Gi[7:2] remains it initial value. 
The output result Go[5:0] is equaled with Gi[7:2]. 

For Bi[7:0] is converted to Bo[4:0]. We apply the same threshold method for Ri[7:0] to 
Ro[4:0]. 

When conversing RGB888 to RGB666, the Ri[7:0], Gi[7:0] and Bi[7:0] all are same as 
Gi[7:0] at above. 

Dithering includes 565 and 666 two modes, when in display mode, the mode decided 
by display configure; when in capture mode, the mode is decided by capture format. 


DPI Interface 


In normal operation, DISPC should continuously provide complete frames of image 
data at a sufficient frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is 
transmitted from the DISPC to a display device as a sequence of pixels. With each 
horizontal line of the image data sent as a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DISPC to the display 
device during one pixel period. The rising edge of PCLK is used by the display device 
to capture pixel data. Since PCLK runs continuously, control signal DE is required to 
indicate when valid pixel data is being transmitted on the pixel data signals. 


HSYNG HBP | HACTIVE ' HEP 


DE=0 


Display Area 
VACTIVE+HACTIVE: data transfer 


DE=1 


Figure 9-39 DPI General Timing 
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1 Frame ' 
1 VBB ` L VEP |! 
i 4 + 
VSYNC Display Area 


sme UU Ten num ARCUP 


Figure 9-40 DPI Timing 


9.4.4.7 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS 
memory write commands. It supports tearing effect, but DSI host cannot generated 
the tearing effect automatically, it always is trigged by ‘set_tear_on’ command. The 


eDPI supports halt function, it indicates the DSI host needs DISPC to wait it. The 
interface define is shown in below. 


dpipclk | | | | | 
edpiwms __| 
dpidataen _ | 
edpihalt 
dpipixdata DO |D1|D2| D3|D4| D5| D6 | D7| D8 D9 D10D11 
Figure 9-41 — eDPI Interface 
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9.4.4.8 DBI Interface 


There are three types of DBI implementations, named type A, B and C, the type Ais 
M68, type is I80, and type C is SPI, the DISPC supports type A and type B. Their 
write/read are shown in below. 


WRITE Sequence Read Sequence 


CSX 


D/CX 


-— <i> <i ve 


Figure 9-42 DBI-A (M6800) Write/Read 


WRITE Sequence Read Sequence 


CSX 


Figure 9-43 DBI-B (18080) Write/Read 


9.4.5 Control Registers 


9.4.5.1 Memory map 
DISPC_BASE_ADDR 


Offset Description 
Address P 


0x0000 DISPC_CTRL DISPC control 


0x0004 | DISPC_SIZE_XY DISPC display size 
0x0008 | DISPC_RSTN DISPC reset 
0x000c DISPC_BUF_THRES Buffer threshold for power control. 
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CITE Description 
Address P 
0x0010 DISPC_STSO DISPC statusO 


0x0014 | DISPC_STS1 DISPC status1 
0x0018 | LVDS_CTRL LVDS control 


C EO M 


0x0044 OSD BASE ADDR OSD data base address 


0x0060 | Y2R_CTRL YUV to RGB control 


| NUN. eee 
kd eee 
DPI display frame info. 


0x00A0 | DBL CTRL DBI I/F configuration 
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pēra [e 007 
Address 

0x00A4 | DBL TIMINGO DBI timing configuration for CSO 
as ean 
0x00A8 | DBI_TIMING1 DBI timing configuration for CS1 
ri ci 


E Ss 

0x00CO0 | OSD_A_LEN OSD compressed Alpha data 
length. 

0x00C4 | OSD_R_LEN OSD compressed Red data 
length. 

0x00C8 | OSD G LEN OSD compressed Green data 
length. 

0x00CC | OSD B LEN OSD compressed Blue data 

0x00DO | OSD R BASE ADDR OSD compressed Red data base 
address 

0x00D4 | OSD_G BASE ADDR OSD compressed Green data 
base address 

0x00D8 | OSD B BASE ADDR OSD compressed Blue data base 
address 


EI PAO 1| O 
Shadow Registers (read only) 
il T 
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[C C 
Address 


L 
0x012C Brightness config 


0x0130 | SHDW_DPI_H_TIMING DPI horizontal timing 
0x0134 | SHDW_DPI_V_TIMING DPI vertical timing 


0x0140 | SHDW OSD A LEN OSD compressed Alpha data 
length 


0x0144 | SHDW OSD R LEN OSD compressed Red data 

0x0148 | SHDW OSD G LEN OSD compressed Green data 

OSD compressed Blue data 
length. 


0x0150 | SHDW. OSD R BASE ADDR | OSD R data base address 
0x0154 | SHDW. OSD G BASE ADDR | OSD G data base address 
0x0158 | SHDW OSD B BASE ADDR | OSD B data base address 
0x0160 SHDW BUF THRES Buffer threshold for power control. 


9.4.5.2 Register Descriptions 


9.4.5.2.1 DISPC CTRL 


Description: DISPC module control. 
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RIBERERERERESERERESEREJEREJEIESEAES 


IMG EXP M 
DISPC GAP INIT Reserved 


| Type | 


— DISPC_GAP 


| Type | 


Field Name Type | Reset | Description 

Value 
DISPC_GAP_INIT [31:24] | RW | 8'hO DISPC AXI Durst gap at first filling in a frame, 
"PP a TTT 


REQ MODE = R/W | 1’hO [T — reguest mode 
0- intensive request; 
1- loose request; 


EXP_MODE [17:16] | RW 2'h0 | The mode RGB555, RGB565 or RGB666 
expand to RGB888, 
0- use MSBs; 
1- use Os; 
2- use LSB; 
3- reserved. 
For example, 5bits -> 8bits expansion is: 
0 | D4 | D3 | D2 | D1 | DO | D4 | D3 
1|D4/D3;D2;D1);D0;/0 |0 


DISPC_GAP [15:8] S DISPC AXI burst gap, it is AXI clock unit. 


PWR CTRL [7] R/W | 1'h0 Power control, output busy status to close 
AXI clock of this DMC channel. 
0: disable; 
1:enable. 

[DHER EN TR | AW |Tho | Image and OSD dithering enable | 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1429 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC9830A Device Specification 
0- disable; 
1- enable. 


AXI BUS SWT [5] R/W | 1'hO | AXI 64-bits data switch mode, if 64bits bus 
data is ( W1, WO}, then it mapped to: 
0- (W1, WO}; 
1- (W1, WO) > (WO, W1}. 


EXT. DBIDPI BYPASS External DBI/DPI input bypass, active high. 


DISPC IF [2:1] RW | 2'h2 DISPC I/F selection 
0- DPI I/F; 
1- eDPI I/F; 
2- DBI I/F. 
DISPC_EN R/W | 1'hO DISPC enable, 
0- disable; 
1- enable. 


9.4.5.2.2 DISPC SIZE XY 
Description: DISPC display size. 


Le [Topo [2 [o [ws uw]m]m]z m | e] e| v [e 
Pane | Posey 


Reserved DISPC_SIZE_Y 


ype [FO " 


KKK DTS EKA KC KK EEK K 


owe [| 2] 


Field Name Type | Reset | Description 

PERS T E 
PSC ayo [sm |Reewd — 
[| fosa Ro |4m [Reevwd — | 


9.4.5.2.3 DISPC RSTN 


Description: DISPC device reset. 
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Ten [spo 2 [s [2 [25 [25 [2 [ 5 [2 2 [8 | 9 [5 TR 
Pme [DD Dn WA | 


Reserved 


DIS 
Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


[ Bi] [Ro |smo |Reewd — S 
DISPC RSTN [0] RW |1h1 DISPC device reset 

0- reset device; 

1- release device. 


9.4.5.2.4 DISPC BUF THRES 


Description: Buffer threshold. 


Le [soo [2 [o | 5 [2s [zs [s [a 2 [0 | e e | TR 
[73 OBERE MEN 


Reserved BUF THRES2 
Type DES 1 0L 7 | 


I'EEIESEJEIESEJESEREAESERERESESERES 


BUF THRES 
BUF THRESO 


DIENA eee KZ ERKSERERERRREREN 


Field Name Type | Reset Description 
Value 
[ —  Bies|Ro [sm  [Reewd  — | 
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BUF_THRES2 [28:16] | R/W | 13'h500 | It indicates that module issues busy to open 
AXI clock and prepare to fetch data when 
buffer depth <= BUF_THRES2. 

BUF_THRES1 [15:14] | RAW | 2'hO It indicates that module releases busy to close 
AXI clock when buffer depth >= (2432 — 64 * 
BUE THRES1). 


pd} (RO frmo | Reserved ——  — | 


BUF THRESO [12:0] | RW | 13'h500 | It indicates that module fetches data when 
buffer depth <= BUE THRESO. 


9.4.5.2.5 DISPC STSO 
Description: DISPC debug status0. 


EIMEREIESEREAERERERERESEREJEIESEAES 


| Type | 


Reserved 
F 


B rae 


Field Name Type | Reset | Description 

NN RR 
Bus fen [Ro | tho [DISPO modure busy status | 
[|  mosg|Ro [sm |Reewd O O 
[OUT BUF DEPTH _| [27:161 RO [1210 |Ouputbuferdeph — | 
Pp o fns [RO |zm |Reewd ——— | 
[OUT BUF FULL |ne] [RO |Tmo [Oupubufertülsttus — | 
[our Bur EMPTY |1127 [RO | ‘tht | Output buffer empty stus — — | 
[our FFO FULL [itt] [RO [ano (outputFiFOtul status — — — — | 
[our Fio EMPTY |10] [RO [tn | Output FIFO empty status — | 
|en Fro Fur |t [Ro [ino |veRFiFOfIsaus — — — — — | 
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ER EMPTY [m [RO [vw [veRFFOsmeyssus — — 
[oso rro rui |1] Ro [tm | OSD teten FIFO tuistes — 
oap rro EMPTY |6 [RO [Tw [OSD fetch FIFO empy seus — 
|vrrorui [m [Ro [mo [Vtech FFO tastas — —  — 


[V FFO EMPTY [m Ro [Tw [V etch FIFO empty status — 
[UV FFO FUL s mo [To Ta FIFO Tu status — 
[UV FIFO EMPTY |2 Ro [Tw | UV fetch FIFO empty staus — 
Y eroro |n Ro [to |Y tech FFO tists — 
Y Fro emery |o [RO [rw Taa pras staus — — 


9.4.5.2.6 DISPC STS1 
Description: DISPC debug status1. 
DISPC status1 DISPC STS1 


| Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


Reserved 


Type 


BFI|[BFI|[GFI|[GFI|[RFI|RFI 
Reserved 


| Type us E 


Field Name Type | Reset | Description 
Value 


[pir o [ano [ened T 
EFFOFUL s [RO [tw Tara EES aas CS 
[B FFO emery [m [Ro [Tw |B tech FIFO empty status — — 
[errorur [s (Ro [mo Tas aaisen — 
[6 FFO EMPTY tm Ro [Tw [G fetch FIFO empy seus — 
[RHrorui |n Ro [to [Rieth FiO tuistes — 
PRLFIFOLEMPTY |10 Ro [rm Tass FIFO empy ses — | 


9.4.5.2.7 LVDS CTRL 
Description: LVDS control. 
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Ca [os [o [2r [2s [25 [4 [ s [22 [ 2 [0 | [5 | 7 [ 56] 


DAT 
CLK LAN LAN LAN LAN 
.FO 
CLK DAT Reserved PO E3 E2 E1 EO 
RMA 
L POL | POL | POL | POL 
: 
E | | | | | | 


LANE3_CH LANE2_CH LANE1_CH LANEO CH 


NC | de ss Lu a | 
K KOKK B KKK OKK 


Field Name Type | Reset | Description 
Value 
fen (ao [rho [Reseed 


CLK_DAT [30:24] Th63 | Clk Lane data. 
23:22 


DAT_FORMAT [21] 1'hO RGB 24bit data mapping format 
0: R/G/B[1:0] is sent at data lane3; 
1: R/G/B[7:6] is sent at data lane3. 


CLK POL f Physical clk channel polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 

l Physical data channel 3 polarity 
0: P pad is (+), N pad is (-); 


LANE3_POL 


[20] 
[19] 
LANE2 POL [18] 
LANE1 POL [17] Physical data channel 1 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 
[16] Physical data channel 0 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 
E 
CLK CH [14:12] Data source for physical clk channel. 
LANE3 CH [11:9] Data source for physical data channel 3. 


LANE2 CH [8:6] | RW Tana | Data source for physical data channel 2. 
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1'hO 
1: P pad is (-), N pad is (+). 
1'hO Physical data channel 2 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 


LANEO POL 


[RO | 
[RO | 
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LANEO CH [2:0] RAW | 3'hO Data source for physical data channel 0, 
0: Data Lane 0; 
1: Data Lane 1; 
2: Data Lane 2; 
3: Data Lane 3; 
4: CIk Lane; 
Others are reserved. 


9.4.5.2.8 IMG CTRL 


Description: Image layer configuration. 


Lm [x [ol [2 [2 [ 5 [2 [ 2 s [2 2 [s | s [ R 


Reserved 


IMG V SWI IMG UV SW IMG Y SWI 
_SW IMG_FORMAT Reserved 
ITCH 


KI 
-— KN be EE 


Field Name Type | Reset | Description 
Value 


=~  [Bi16][RO |16nO [Reseved | 


IMG_RB_SWITCH | [15] RAN |1'h0 R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


[fra (ao |o |Reewd ———— 


IMG V SWITCH |[13:12] | RW | 2'hO It is only when image data is 3-plane YUV format, 
it is image layer V data byte order in a 32bits 
word, if the source is (BO, B1, B2, B3), then it 
mapped to: 

0- (BO, B1, B2, B3); 
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1- (BO, B1, B2, B3) > (B3, B2, B1, B0); 
2- (B0, B1, B2, B3) > (B2, B3, BO, B1}; 
3- (B0, B1, B2, B3) > (B1, BO, B3, B2). 


IMG UV SWITCH | [11:10] | RAW | 2'hO When image data is RGB format, it is useless; 
when image data is YUV format, it is image layer 
UV data byte order in a 32bits word, if the source 
is (BO, B1, B2, B3), then it mapped to: 

0- (BO, B1, B2, B3]; 

1- (BO, B1, B2, B3} > (B3, B2, B1, BO}; 
2- (BO, B1, B2, B3) > (B2, B3, BO, B1}; 
3- (B0, B1, B2, B3) > (B1, BO, B3, B2]. 

IMG Y SWITCH | [9:8] RAN |2h0 Image layer Y/RGB data byte order in a 32bits 
word, if the source is (BO, B1, B2, B3}, then it 
mapped to: 

0- (BO, B1, B2, B3]; 

1- (BO, B1, B2, B3} > (B3, B2, B1, BO}; 
2- (BO, B1, B2, B3) > (B2, B3, BO, B1]; 
3- (BO, B1, B2, B3) (B1, BO, B3, B2). 


IMG FORMAT [7:4] RAN |4'hO Image layer data format, it supports following 
ones: 
0000-YUV422; 
0001-YUV420; 
0010-YUV400; 
0011-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
1000-3-plane YUV422; 
1001-3-plane YUV420; 
1010-Packed RGB888; 
Others are invalid. 


[ o fen [Ro [sm [Reewd SS 
IMG. EN RAN |1'hO Image layer enable 

0-disable; 

1-enable. 


9.4.5.2.9 IMG Y BASE ADDR 


Description: Image Y component base address. 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1436 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


CS1SPREADTRUM SC9830A Device Specification 


0x0024 Image Y component base address IMG_Y_BASE_ADDR 


SHDW_ 
IMG_Y_BASE_ADDR 


| Bit |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
Coe 


LU NENNEN wY 
[Reset | o | o | o | o | o | o ooo oo | o | o | o | io | o 
i rarer eee a T E Ese Sees 


0x00E4 Shadow (read only) 


IMG_Y_BASE_ADDR 


IMG_Y_BASE_ADDR 


Type 


m PS | 
(Reset | o | o [ce jo [o jojo (oo (oo |0 PN WP |», 
Field Name Type | Reset | Description 
m e| e SG VA 
IMG Y BASE ADDR | [81:0] | RW | 32'h0 | When image is YUV format, it is Y data base 
address; when image is RGB format, it is RGB 
data base address. It is byte unit. 


9.4.5.2.10 IMG UV BASE ADDR 


Description: Image UV or U component base address. 


IMG UV BASE ADD 
0x0028 Image UV component base address R 


SHDW . 
0x00E8 Shadow (read only) IMG_UV_BASE_ADD 


R 
| Bit |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
(Name | — oS © mowes 


IMG_UV_BASE_ADDR 
Tee | END Jh» — | — — —  — | 


IMG UV BASE ADDR 


Type 


Field Name Type | Reset | Description 

m me 

IMG UV BASE ADDR | [81:0] | R/W | 32’h0 | When image is 2-Plane YUV format, it is UV 
data base address; when image is 3-Plane 
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YUV format, it is U data base address; 


otherwise, it is useless. It is byte unit. 


9.4.5.2.11 IMG V BASE ADDR 


Description: Image V component base address. 


0x002C Image V component base address IMG_V_BASE_ADDR 


SHDW . 
0x00EC Shadow (read only) IMG V BASE ADDR 


| Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 16 
[Name | — à even NM 


IMG. V. BASE ADDR 


L'IENKNERKRERKNERKENERKNENKEKNENENEN 
Ls Ta Ta TSTS TnS TSTST TSTS TSTS e 


IMG_V_BASE_ADDR 


Type RW 


i m AN 5 5 o | 
[Rest | o | o | o [|o jojo) oj[oj|o oj 9[eo|ojo[o,o 
Field Name Type | Reset | Description 
Value 
IMG V BASE ADDR |[31:0] | RW | 32Z'hO | When image is 3-Plane YUV format, it is V data 
base address; otherwise, it is useless. It is byte 
unit. 


9.4.5.2.12 IMG SIZE XY 


Description: Image layer size. 


Cm [spo] [we [m ss]z ws [u [ww | e | ve 
[73 Ce 


Reserved IMG_SIZE_Y 


Fia Name |en | Type [Reset [Description 1 
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poate PO 
p18 1:28] | RO_|4'hO_ | Reseved | 


IMG_SIZE_Y [27:16] | RW | 12'hO | Image layer vertical size, it is based on the top 
left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


Pp o feale |4m [Reevd | 

IMG_SIZE_X [11:0] | RAW | 12'hO | Image layer horizontal size, it is based on the 
top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


9.4.5.2.13 IMG PITCH 


Description: Image layer pitch. 


0x0034 Image layer pitch IMG PITCH 


SHDW. IMG PITCH 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


KCHEJESERESERESERERERERERENEBERENEE 


Te [| 2] 


Field Name Type | Reset | Description 
Value 


| ų |Bti2j Ro |20h0 
IMG. PITCH [11:0] 12'h0 | Image layer pitch. It is pixel unit. 


9.4.5.2.14 IMG DISP XY 


Description: Image layer start position. 
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ors E SP xv] 
Fe [spo [2 [2 [25 [s [2 [& [a 4 [ | e e TR 
L3 Pe 


Reserved IMG_DISP_Y 


R/W 


Reserved IMG_DISP_X 


| Name | 
^ 0 N 
L3 ë O O co co co co PSE 


Field Name Type | Reset | Description 
Value 


|. [BH28]|RO |4h0 [Reseed | 


IMG DISP Y [27:16] | RW | 12’h0 | Image layer vertical start position, it is based on 
the top left point of work plane. Please ensure it 
is in work plane. It is pixel unit. 


| — frem (Ro |4m (Reserved ^ | 

IMG DISP X [11:0] | RW | 12'h0 | Image layer horizontal start position, it is based 
on the top left point of work plane. Please 
ensure it is in work plane. It is pixel unit. 


9.4.5.2.15 BG COLOR 


Description: Background color. 


0x003C Background color BG_COLOR 


BG_G BG B 


Field Name Type | Reset | Description 
Value 
ra [ro ]es [mew 0 oL 
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EXE Background red 
56) Background green 


9.4.5.2.16 OSD_CTRL 


Description: Image layer configuration. 


0x0040 OSD layer configuration OSD_CTRL 


0x0100 Shadow (read only) SHDW_OSD_CTRL 


| Bit | 31 [ao | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 


OSD BLEN 
Reserved 
D MODE 


Type 


OSD SWITC OSD ALPHA 
Reserved OSD FORMAT 


| Type | 


Field Name Type | Reset | Description 
Value 


|.  ]B18]|RO |14h0 [Reserved —  — | 


OSD BLEND MODE | [17:16] | RW | 2’hO OSD layer blending mode, 

0- normal mode; 

(L=(1-A1)*LO + A1*L1) 

1- special mode; 

(L=A1*LO + L1) 

2- special mode; 

(L=(1-A1)*LO + L1) 
OSD_RB_SWITCH [15] R/W | 1'h0 R/B order switch for RGB data 

0- DONOT switch; 

1- exchange R and B. 

Active for RGB888/666/565/555 data. 


[. malo [95 fResemes SSCS 


OSD SWITCH [9:8] R/W |2h0 | OSD layer data byte order in a 32bits word, if 
the source is (B0, B1, B2, B8), then it mapped 
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to: 

0- (BO, B1, B2, B3); 

1- (BO, B1, B2, B3) > (B3, B2, B1, BO}; 
2- (BO, B1, B2, B3) > (B2, B3, BO, B1}; 
3- (BO, B1, B2, B3) > (B1, BO, B3, B2). 


OSD FORMAT [7:4] OSD layer data format, it supports following 
ones: 
0011-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
0111-Compressed; 
1010-Packed RGB888; 
Others are invalid. 


OSD_ALPHA_SEL OSD layer alpha selection 
0-pixel alpha; 
1-block alpha; 
2-combo alpha (pixel alpha * block alpha); 
3-reserved. 

OSD_CK_EN OSD layer color key enable, 
0-disable; 
1-enable. 

OSD_EN Image layer enable 
0-disable; 
1-enable. 


9.4.5.2.17 OSD BASE ADDR 


Description: OSD base address. 
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SHDW_ 
OSD_BASE_ADDR 


| Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
[Name | — — — ODER 


OSD BASE ADDR 


0x0104 Shadow (read only) 


L'INNENERERERERERERERERKRENERKENENEN 
BINKIESENESEREIERENERENERENENERNENKN 
LONE T T NNNM 


OSD BASE ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 


OSD_BASE_ADDR | [31:0] 32'h0 | OSD data base address. It is byte unit. 


9.4.5.2.18 OSD_SIZE_XY 
Description: OSD layer size. 


0x0048 OSD layer size OSD_SIZE_XY 


Shadow (read only) SHDW_ 
OSD_SIZE_XY 


| Bit at | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
| Name | PN NP ose 000 080 


0x0108 


Reserved OSD SIZE Y 


R/W 


Reserved OSD SIZE X 


[73 
me ļ m — " 


Field Name Type | Reset | Description 
Value 


| [BH28]|RO |4h0 [Reseed —^  — | 


OSD SIZE Y [27:16] | RW | 12’hO | OSD layer vertical size, it is based on the top 
left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


[ frem (ao | 4m [Reewd ^ | 
OSD SIZE X [11:0] 12'hO | OSD layer horizontal size, it is based on the top 
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left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


9.4.5.2.19 OSD_PITCH 


Description: OSD layer pitch. 


KNENEKIEIKIKAKIE [2 [2 [s [2 [5 |  [ s [  [ 56. 
LIBE N 


Reserved 


Type 


ee | 
LIERENENENKNERENKNERENENENKNENEKNKE 
KNEGESEESERKIERKNESERERERENENENKE 


meļ e ^ 


Field Name Type | Reset | Description 
mre 
[ —  sria[Ro [zoo [Reevd — | 


9.4.5.2.20 OSD DISP XY 
Description: OSD layer start position. 


0x0050 OSD layer start position OSD DISP XY 


SHDW_ 
OSD_DISP_XY 


RINEREJESESEAERESERERERERERETE SERES 
Dae mem] 0000 J 
[m | 


[Field Name — |Bit — |Type|Reset|Description — | 
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poate PO 
|.  [f28]]RO [eno |Reeved | 


OSD DISP Y [27:16] | RW | 12'h0O | OSD layer vertical start position, it is based on 
the top left point of work plane. Please ensure it 
is in work plane. It is pixel unit. 


| — mesmo |4m [Reevwd ^ | 

OSD DISP X [11:0] | RW | 12’hO | OSD layer horizontal start position, it is based 
on the top left point of work plane. Please 
ensure it is in work plane. It is pixel unit. 


9.4.5.2.21 OSD ALPHA 
Description: OSD layer alpha. 


0x0054 OSD layer alpha OSD ALPHA 


0x0114 SHDW OSD ALPHA 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | T8 | i7 | 16- 


Reserved 


Type 


R 
K (C | 
et EE Eee eae Eee 


Reserved OSD_ALPHA 


Twe — ] | pw 


Field Name Type | Reset | Description 
Value 


[fis (Ro amo |Resmed — — — — — 


9.4.5.2.22 OSD CK 
Description: OSD color-key. 
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C 72-173 
Le [spo [: [2 o [a [zw [s [a & [o | e e TS 


Reserved 


OSD CK G 


Field Name Type | Reset | Description 
m m e| NON 
[ [mig |Ro [8m  |Reewd — . . — | 


9.4.5.2.23 Y2R CTRL 
Description: YUV to RGB configuration. 


[ooo  Smáw E 
Lm [sp] [2 T2 2 [ s [2 [a [2 [m | e | e] v. 
eme MN 


Reserved 
Type 


urnā i es 
ES | [5] ]»]2p»gpspegpsqps]esps] 
eodieļiļeļelrloje ease 2s a 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


[ru [RO [srm |Reswed | 


Y2R —— "E R/W | 1'h1 UV horizontal up-sampling mode, 
0-duplicated; 
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[ O T V T V — Oò 


9.4.5.2.24 Y2R Y PARAM 


Description: Y adjustment parameters. 


SHDW 

Y2R Y PARAM 
EINENENERESERERERESERERERETREREREAES 
Dac ommo] memes 0 | 


Reserved Y BRIGHTNESS 


m [m T 
rese] a fe pe e e e e Ee Ee e e e E ee 
KNESESERESENKIERKRESERERENENENENKE 
Dae |- mem T 


We | — 5 08 | Rw 


[Reset o ERRNO 


Field Name Type | Reset Description 

m rm [ere 
[ — i feao |vm  [Reewd — 
Y Brightness (S9), 256-256. 

Pp fis [RO [eho [Resend — | 


9.4.5.2.25 Y2R U PARAM 


Description: U adjustment parameters. 


0x0068 U adjustment parameters Y2R U PARAM 


SHDW_ 
Y2R_U_PARAM 


| Bit_| si | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | K 
| Name ir O 


Reserved U OFFSET 


0x0128 
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Field Name Type | Reset Description 
Value 


= [Bra (RO |24h0 [Reserved | 


U_OFFSET [23:16] 8'hB0 | U offset, 0-255. 
[| firmai ao [9m [Resened —— —  —  — — — — 
U SATURATION [9:0] 10'h100 | U saturation, 0~1023. 


9.4.5.2.26 Y2R_V_PARAM 
Description: V adjustment parameters. 
SHDW_ 
Y2R_V_PARAM 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved V OFFSET 


R/W 


Field Name Type | Reset Description 

AE G [T 
C TRO [amo [Reewed Cd 
Pp fis [RO |9m  [Reevd ^ | 


9.4.5.2.27 DISPC INT EN 
Description: DISPC interrupt enable. 
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Lm [sro [2s [29 [27 [25 [25 [24 [ 5 [22 [ 2 [5 TR 


Reserved 


Type 


Reserved i 
| L E E 


[īre RO] Te [re 


Field Name Type | Reset | Description 
Value 


po 816] (Ro [2610 | Reseved | 


INT DPI VSYNC [5] R/W | 1'hO Enable DISPC. DPI VSYNC interrupt, the 
interrupt is for a new frame when in DPI 
mode. 

INT UPDATE DONE EN [4] RW | thO Enable DISPC UPDATE DONE 
interrupt, the interrupt is for DISPC finish 
registers updating. 

INT EDPI TE EN [3] R/W | 1'hO Enable DISPC EDPI TE interrupt, the 
interrupt is for DISPC gets an eDPI TE 
pulse. 

INT ERR EN [2] R/W | t'hO Enable  DISPC ERR interrupt, the 

um ea (A "m interrupt is for DISPC is underflow. 

INT TE EN [1] R/W | t'hO Enable DISPC TE interrupt, the interrupt 

ums Jm mm meomconetme TU 


INT DONE EN [0] R/W |1hO | Enable DISPC DONE interrupt, the 
interrupt is for DISPC finish a frame when 
in DBI/eDPI mode, or stop refreshing 
when in DPI mode. 


9.4.5.2.28 DISPC INT CLR 


Description: DISPC interrupt clear. 
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Tex [sro [ [29 [27 [55 [25 [24 [ 5 [2 [ 5 [8 |] s 7 | 6] 


Reserved 


Type 


- E 


Field Name Type | Reset | Description 
Value 


| 816] (Ro [zno | Reseved —— — — | 


INT DPI VSYNC CLR [5] WO | 1’hO | Write ‘1’ to clear DISPC DPI VSYNC 
S [e [US [mma 
INT UPDATE DONE CLR | [4] WO | 1’hO | Write ‘1’ to clear DISPC UPDATE DONE 
ara RE usi 
INT EDPI TE CLR 3] WO |1h0 | Write to clear DISPC EDPI TE 
LL HH 


INT ERR CLR Write '1' to clear DISPC ERR interrupt. 
INT TE CLR Write '1' to clear DISPC TE interrupt. 
INT DONE CLR Write '1' to clear DISPC DONE interrupt. 


9.4.5.2.29 DISPC_INT_STS 


Description: DISPC masked interrupt status. 
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Pen [sr pof [29 [2 [5 [25 [22 [ 5 [22 2 [5 TR 
C CHI 


Reserved 


Reserved E 
B S 


ON 


Field Name Type | Reset | Description 

lini alai 1 as 
[ ers RO ono |Reewd SCS 
[INT DPVSYNO STS TIR (Ro [tno |MaskedDISPC DPI VSYNC interrupt | 


INT_UPDATE_DONE_STS | [4] 1'hO Masked DISPC UPDATE DONE 
interrupt. 


[INT EDPI TE STS [Hj RO Th» | Masked OISPC_EDPLTE merum — | 
IWrERR STS [tj RO [tho | Masked DISPO ERR iterupt — | 
NT TESTS [m] RO [Tho | Masked DISPO- TE interu — | 
INT DONE STS |i |Ro |fho. | Masked DISPC. DONE interrupt. 


9.4.5.2.30 DISPC INT RAW 


Description: DISPC raw interrupt status. 
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Lm [sro [2 [9 [2 [2s [25 [24 [ 5 [2 4 [8 | 5 ] TR 
C CHEN 


Reserved 


TN 


WwW 
| ve BZ | Jeo] e | A | Ao | 
L1 — ———»,||—. É t. . RNNENREERERER 


Field Name Type | Reset | Description 

m Pee 
[ — [Br [Ro (2ēno |Reevd — | 
[INLDPLVSYNO RAW TIS (Ro |tno |RawDISPC DPLVSYNCinemup. — | 
[INLUPDATE DONE_RAW |4] RO |ThO |RawDISPC UPDATE DONE intemupt | 
[INLEDPLTE RAW TR |RO [tno |RawDISPC_EDPITEinterupt | 
[INT ERR RAW TS [RO (tho |RawbiSPC ERR mamet — | 
NT pone RAW Tn [RO (tho |RawDiSPC TE interu — | 
[Nt oone Raw TR [Ro |tro [RawDISPO DONEierux. — | 


9.4.5.2.31 DPI CTRL 
Description: DPI/eDPI control. 
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malol» [m [v[wuTw[w usu Tw ww vw 


Reserved 
TLE 
| Type | 
H EDP 
| LTE | I TE 
Reserved LTE DPI BITS 
_PO 
_EN 


ep e e p es [ee [| 


Field Name Type | Reset | Description 
Value 


| 81:17] | ROW |15ho 
DPI HALT EN [16] DPI halt function enable. 


DSI DPI COLORM [15] R/W |1hO | DSI DPI I/F color mode 

0- Normal color mode; 
"SS 1- Reduced color mode. 
DSI_DPI_SHDN [14] R/W |1h0 | DSI DPI I/F shut down 

0- No action; 
"OT t- DP S S dawn. 
o o fremje em H 
EDPI_TE_SEL [10] R/W |1h0 | eDPI TE selection 

0- From eDPI I/F; 

1- From external PAD. 
EDPI_TE_POL [9] R/W | 1’hO | eDPI TE polarity 

0- Positive pulse; 
ee A he Begenve pases 
EDPI TE EN R/W |1h0 | eDPI TE enable 
T PPV ee 
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DISPC pixel data width 
0- 16bits; 

1- 18bits; 

2- 24bits; 

3- reserved. 


DPI za ——— 


DPI REG. UPDATE 


DISPC registers update 

Write '1' to update current registers to 
shadow registers, the update will be 
synchronized VSYNC, and it will be 
cleared by HW. 


DISPC run mode 

0- always run mode, it can be 
RAMIess or non-RAMless device; 

1- single run mode, it may be 
non-RAMIess device. 

DPI DE polarity 

0 — active high; 

1 — active low. 

DPI VSYNC polarity 

0- positive pulse; 

1- negative pulse. 

DPI HSYNC polarity 

0- positive pulse; 

1- negative pulse. 


DPI RUN MODE 


DPI DE POL 
DPI VSYNC POL 
DPI HSYNC POL 


9.4.5.2.32 DPI H TIMING 


Description: DPI horizontal timing. 


DPI REG UPDATE MODE DISPC registers update mode 
0- update with SW and VSYNC; 
1- update only with SW. 
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SHDW_ 
DPI_H_TIMING 


Shadow (read only) 


R/W R/W 


Field Name Type | Reset | Description 
Value 
[31:20] 12'h0 | Horizontal front porch, pixel unit. 


[19:8] 12'h0 | Horizontal back porch, pixel unit. 
HSYNC [7:0] HSYNC width, pixel unit. 


9.4.5.2.33 DPI_V_TIMING 


Description: DPI vertical timing. 


0x0088 DPI vertical timing DPI_V_TIMING 


SHDW_ 


Shadow (read only) DPI V TIMING 


R/W RW 


Field Name Type | Reset | Description 
Value 
[31:20] 12'h0 | Vertical front porch, line unit. 


[19:8] 12'h0 | Vertical back porch, line unit. 
VSYNC [7:0] VSYNC width, line unit. 
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9.4.5.2.34 DPI STSO 
Description: DPI/eDPI debug status0. 


Lm Jalol» [0 [25 [5 [2 T [e T [8 | [8 e 
[73 MERI OMM MM 


Reserved 


Dame | mmm 


Type 


Field Name Type | Reset | Description 

m e| CS ND 
[ ealo [sm [Reewd . — | 
vonr [Ie-6]|RO [19mO |Curentverticalenumbe. — | 
o  uemj|Ro |sm [Reewd ^ — | 
[wr —— THR [Ro |tsno[Cumentnonzontainemumbe. — | 


9.4.5.2.35 DPI STS1 
Description: DPI/eDPI debug status1. 


ERR CNT 


| OQ 9» .——— — 5 j|9 
[Reset | o NO o o o oo oo ooo» 
[Bt [15 j a j 8 | 2] rjj 9 87v tots tats |e tito 
[hane | 


FCNT 


Type 


Field Name Type | Reset | Description 
Value 
ERR_CNT [31:17] | RO | 15h0 | The half of underflow times, it is debug only. 


FACT tg. [mo [rho fFameactve. ^ 
FCNT [15:0] | RO | 16'h0 | Current frame number. (Only for DPI I/F) 
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9.4.5.2.36 DBI CTRL 
Description: DBI control. 


KES ES control DBI ED 


[29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17- 


a u Bae 


| Type | 


PIXEL_BITS PIXEL_BITS 
Reserved DBI_BITS1 Reserved DBI_BITSO 


| Type | 


Field Name Type | Reset | Description 
Value 


ptt] RO_ [eno | Reserved | 


DBI_STS [25:24] 2’hO DBI work status, only for debug purpose. 
0- DBI state is in idle; 
1- DBI state is in setup; 
2- DBI state is in low; 
3- DBI state is in high. 


| ļeszzi|no [zno | Reserved | 


DBI CS MODE [21] R/W | 'hD | DBI CS mode 
0- Generated by logic; 
1- Always low. 
0- use DBIO device; 
1- use DBI1 device. 


Pp [If9i8]]RO [zno [Reserved ——— | 


TE POL [17] R/W | 1'hO Tear effect (FMARK) polarity 
0- Positive pulse; 
1- Negative pulse. 

Tear effect (FMARK) enable 
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0- Disable; 
Enable. 


| DRIG [zno | Reserved | 


PIXEL_BITS1 [13:12] | RW | 2’hO Panel pixel data bit width for DBI1 device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI_BITS1 [11:9] | RW | 3’hO DBI interface bus width for DBI1 device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBI TYPE1 [8] R/W | 1'hO DBl interface type for DBI1 device 
0- Type-B (18080); 
1- Type-A (M6800). 


pote} (no [2mo |Reeved — ^ | 


PIXEL BITSO [5:4] R/W | 2'hO Panel pixel data bit width for DBIO device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI BITSO [3:1] R/W | 3'hO DBI interface bus width for DBIO device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBL TYPEO [0] R/W | 1h0 | DBI interface type for DBIO device 
0- Type-B (18080); 
1- Type-A (M6800). 


9.4.5.2.37 DBI TIMING 


Description: DBI read/write timing setting. 
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0x00A4 DBI timing for active DBIO device DBI_TIMINGO 
0x00A8 DBI timing for active DBI1 device DBL TIMING1 


Field Name Type | Reset | Description 
Value 


RCSS [31:28] | RW | 4'hO Read to CS setup time, it is 0-15. It is DBI 
ee ME. i o. 
RLPW [27:22] | RW | 6’hO Read low pulse width, it is 0-63. It is DBI 

TTT EN 
RHPW [21:16] | RW | 6'hO Read high pulse width, it is 0-63. It is DBI 
ERR RR ^ RR 
WCSS [15:12] | RW | 4’hO Write to CS setup time, it is 0-15. It is DBI 
RR ^ RR 
WLPW [11:6] | RW |6'hO0 | Write low pulse Width, it is 0-63. It is DBI 
pee RAN oret 
WHPW [5:0] R/W |6h0 | Write high pulse width, it is 0-63. It is DBI 
pee RR [n an 


NOTE: Above settings all are DBI clock unit. 


9.4.5.2.38 DBI_RDATA 
Description: DBI read back data. 
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BINENEZERERESEJEJERERERERERERE SER 
C T J 


DBL RDATA 


T 
ESENES KEANE ABE EEE 
RER K PAN EE ae) 
[Name lL 


DBI_RDATA 


Type 


Field Name Type | Reset | Description 
Value 


DBI_RDATA [31:0] | RO |32'h0 | Read back data from device. 


9.4.5.2.39 DBI_CMD 


Description: DBI AHB channel command output. 


EINERENEIEREZ2ERERERERERERERKIEREAES 
Deme. Rm H T 
Pre [m] | 
rese ļoļeļoļeļo je jo ļe oo ooo [ee [ S] 
ENEGEXERENERKRERENEAERENERENERENKE 


DBI CMD 


Type wo 


Field Name Type | Reset | Description 
RO T 
Po fsizaļao |sm [|Reewd CS 


9.4.5.2.40 DBI_DATA 
Description: DBI AHB channel data output. 
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aT aaas 


DBI_ 
Reserved DBI_DATA 
RW 


ED ee 
L3 — — ———. KK 
EEE IC CERES EIER CR HEE 


DBI DATA 


Type 


Field Name Type | Reset | Description 
Value 


|. (erR [rno |Reeved | 


DBI RW [24] WO |1h0 Read/write flag, 
0- write; 
1- read. 


DBI_DATA [23:0] 24'h0 | Write data to device with CD=1. 


9.4.5.2.41 DBI_QUEUE 


Description: DBI AHB channel command queue. 


Cm [s po 2 [29 [27 [25 [25 [ [5 [2 [5 [9 [5s [| | 7] 
LOIN ON 


Reserved 


QUE | QUE 
Reserved Reserved QUEUE DEPTH 


| Type | 


Field Name Type | Reset | Description 
NN LN 
fT [mrs [RO [zwmo|Reewed — O 
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GUEUE FULL Queue full status 


QUEUE_EMPTY 
Queue depth. 


9.4.5.2.42 TE_SYNC_DELAY 


Description: External TE sync delay. 


BINENEZEREREZE3EJEREREREREREREREAK 


Reserved SYNC DELAY 
Type ro Rw 
cwe e e a e ae R EEE HE5 


SYNC_DELAY 


Type RW 


Field Name Type | Reset | Description 
Value 


T pug |Ro |o 
SYNC DELAY | [19:0] RAN 20'h0 DBI/eDPI TE sync delay, when in DBI I/F, it is DBI 
clock unit; when in eDPI I/F. It is DPI clock unit. 


9.4.5.2.43 OSD A LEN 


Description: OSD compressed Alpha data length. 


OSD compressed Alpha data length 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


Reserved OSD A LEN 


w| oe o w 


is cr ed 
L3 .——  — OEA 
[Bt (ss 14 j s j iz j| rj oj o9 j 8e jvz jejso|ja|s3|2,1|o0 


OSD A LEN 


Type RW 
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Field Name Type | Reset | Description 
Value 


[Bta |RO [sho [Reseved —— | 


OSD A LEN [23:0] R/W |24h0 | OSD compressed Alpha data length, it is active 
only when OSD data is compressed format. It is 
32bits word unit. 


9.4.5.2.44 OSD R LEN 
Description: OSD compressed Red data length. 


0x00C4 OSD compressed Red data Iength OSD_R_LEN 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Name | Reserved OSD_R_LEN 


re [8 o " 


| AN j| 

L3 — — w?w. © jd AL | oo | oo | oo | o | 
| Bt [15 1 j 8 | 2 rj | 98 v tots iat ste tito 
OO gs a N | 


OSD_R_LEN 


Type RW 


Field Name Type | Reset | Description 
Value 


| [Breq (ao [sno [Reseed  ] 
OSD R LEN [23:0] R/W |24h0 | OSD compressed Red data length, it is active only 

when OSD data is compressed format. It is 32bits 
P Lens ims 


9.4.5.2.45 OSD G LEN 


Description: OSD compressed Green data length. 
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Fe [spo [2 [2 [ n 5 [25 [2 [a [2 5 [ | o e TS 


KE . P?" — 
L3 — — — OEEO 
| Bt [15 1 j S j 2 BE 0| 9 |e jv jejs|ja|3|2,1|0 


Reserved OSD G LEN 


OSD G LEN 


Type 


Field Name Type | Reset | Description 
Value 


[ [Breq (ao [eno |Reewd — . .— —  ] 
OSD G LEN [23:0] R/W |24h0 | OSD compressed Green data length, it is active 

only when OSD data is compressed format. It is 
P LLL ese 


9.4.5.2.46 OSD B LEN 
Description: OSD compressed Blue data length. 


OSD compressed Blue data length 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved OSD B LEN 


Type 


OSD B LEN 


w MN 
L'JENENENERERERKRERERERERENERKENENKE 


Field Name Type | Reset | Description 
Value 


[ mij |Ro [8o |Reewd | 
OSD B LEN [23:0] R/W | 24’hO | OSD compressed Blue data length, it is active only 

when OSD data is compressed format. It is 32bits 
P LLL ES 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1464 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[PB SPREADTRUM SC9830A Device Specification 


9.4.5.2.47 OSD R BASE ADDR 
Description: OSD compressed Red data base address. 


0x00D0 OSD compressed Red data base address OSD_R_BASE_ADDR 


SHDW_ 
OSD_R_BASE_ADDR 


| Bit | 31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | — — — — ODRED o, 


OSD R BASE ADDR 
me | o o oo oo o RN | 


OSD R BASE ADDR 


Shadow (read only) 


Type 


NN 
[Reset] o [o> [fo foto tofote oo es soļo |e | 
Field Name Type | Reset | Description 
mL A 
OSD_R_BASE_ADDR | [31:0] | RAW | 32’hO | OSD compressed Red data base address, it is 
active only when OSD data is compressed 
format. It is byte unit. 


9.4.5.2.48 OSD G BASE ADDR 


Description: OSD G base address. 
0x00D4 OSD compressed Green data base address OSD_G_BASE_ADDR 


SHDW_ 
OSD_G_BASE_ADDR 


| Bit |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
Name | — eR = ———— meme 


OSD G BASE ADDR 
we | pe, N — eee 


OSD_G_BASE_ADDR 


Shadow (read only) 


Type 


Field Name Type | Reset | Description 
Value 
OSD G BASE ADDR | [81:0] | RW | 32’h0 | OSD compressed Green data base address, it 
is active only when OSD data is compressed 
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pF format.itisbyteunit | 


9.4.5.2.49 OSD_B_BASE_ADDR 


Description: OSD compressed Blue data base address. 


0x00D8 OSD compressed Blue data base address OSD B BASE _ ADDR 


SHDW . 
0x0158 Shadow (read only) OSD B BASE ADDR 


| Bit | 31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | i7 | 16-. 
CoN a 


OSD_B_BASE_ADDR 


Type RW 


LR NN | 
Reset | o (oj ofojojojojojoj ojo oN NSS] o |o 
ESENES jee e F ioc n o IER 5 
[Name | T ONOS eee 


OSD_B_BASE_ADDR 


Type RW 


Im M R N D 
[Reset | o | o | o |o jojo) oj[oj|ojro o o|ojo[o,ro 
Field Name Type | Reset | Description 
Value 
OSD B BASE ADDR | [81:0] | RAW | 32'h0 | OSD compressed Blue data base address, it is 
active only when OSD data is compressed 
format. It is byte unit. 


9.5 Graphics (GPU) 


9.5.1 Overview 
The Mali-400 MP GPU is a hardware accelerator for 2D and 3D graphics systems. 


9.5.2 Features 
The GPU consists of: 
1) Four Pixel Processors (PPs) 
2) a Geometry Processor (GP) 
3) aLevel 2 Cache Controller (L2) 
4) a Memory Management Unit (MMU) for each GP and PP included in the GPU 
5) a Power Management Unit (PMU). 
The GPU and its associated software is compatible with the following graphics 
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standards: 
6) * OpenGL ES 2.0 
7) * OpenGL ES 1.1 


8) *OpenVG 1.1. 


9.5.2.1 Pixel processor features 
The pixel processor features are: 
9) each pixel processor used processes a different tile, enabling a faster turnaround 


10) programmable fragment shader 

11) alpha blending 

12) complete non-power-of-2 texture support 

13) cube mapping 

14) fast dynamic branching 

15) fast trigonometric functions, including arctangent 

16) full floating-point arithmetic 

17) framebuffer blend with destination Alpha 

18) indexable texture samplers 

19) line, quad, triangle and point sprites 

20) no limit on program length 

21) perspective correct texturing 

22) point sampling, bilinear, and trilinear filtering 

23) programmable mipmap level-of-detail biasing and replacement 
24) stencil buffering, 8-bit 

25) two-sided stencil 

26) unlimited dependent texture reads 

27) 4-level hierarchical Z and stencil operations 

28) Up to 512 times Full Scene Anti-Aliasing (FSAA). 4x multisampling times 128x 


supersampling 
29) 4-bit per texel compressed texture format. 


9.5.2.2 Geometry processor features 
The geometry processor features are: 
30) programmable vertex shader 
31 
32 
33 


34) primitive constructions with points, lines, triangles and quads. 
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9.5.2.3 Level 2 cache controller features 


The L2 cache controller features are: 
35) 128KB size 


36) 4-way set-associative 


(dv) 
SI 


supports up to 32 outstanding AXI transactions 


Co 
[00] 


implements a standard pseudo-LRU algorithm 


RC 
O Oo 


supports eight to 64bytes uncached read bursts and write bursts 


= 
— 


) 
) 
) 
) cache line and line fill burst size is 64 bytes 
) 
) 64-bit interface to memory sub-system 

) 


42) support for hit-under-miss and miss-under-miss with the only limitation of AXI 


ordering rules. 


9.5.2.4 MMU 


The MMU features are: 


43) accesses control registers through the bus infrastructure to configure the memory 
system. 


44) each processor has its own MMU to control and translate memory accesses that 
the GPU initiates. 


9.5.2.5 PMU 


9.5.3 


The PMU features are: 
45) controls the clock, isolation and power of each device 


46) provides an interrupt when all requested devices are powered up. 


Function Description 


9.5.3.1 GPU structure 


V.0.2 


This section gives a brief description of the structure of the GPU. 43x 1 KTC S) 91 AYR. 

igure 9-44 shows a typical graphics system that consists of: 

47) Ageometry processor that generates lists of primitives for a pixel processor to 
draw. 

48) Apixel processor that uses a list of primitives generated by the geometry 
processor to produce a final image that is displayed on the screen. Up to three 
additional pixel processors can be added to increase the rendering performance 
of the system. 

49) A full featured Memory Management Unit (MMU) for each processor that enables 
access checking and translation for all pixel and geometry processor memory 
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accesses. All memory accesses from the pixel and geometry processors use the 
MMU for access checking and translation. 


50) A level two cache controller. 


51) An AXI interconnect system bus protocol targeted at high performance, high clock 
frequency system designs. 


52) A Power Management Unit (PMU). 


Display controller 


Figure 9-44 Graphics system 


9.5.3.2 GPU hardware architecture 


Top-level system 
Figure 1.4-2 shows the Mali-400 MP GPU top-level system with interconnecting bus 
and interfaces 
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ali-400 MP GPU top-level 


Mali-400 MP GPU 


AXI interface (64-bit) | AXI interface (64-bit) | AXI interface (64-bit) 


AXI interface (64-bit) | AXI interface (64-bit) 


S S 
Level 2 cache controller 


M 


APB bus (32-bit) AXI interface (64/128-bit) 


Interconnect 


Figure 9-45 Mali-400 MP GPU top-level system 


GPU hardware architecture 


Figure 1.4-3 shows the main functional blocks of the GPU hardware architecture. 
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GPU 


Geometry processor 


Vertex shader core 


shader 


command 
processor Vertex Vertex 
storer loader 


Configuration registers 


System bus interface 


Triangle setup unit 


Configuration registers 


Figure 9-46  Mali-400 MP GPU hardware architecture 


The Geometry processor consists of: 

* A vertex shader command processor that reads and executes commands from a command 
list stored in memory. 

* Avertex shader core that loads data for processing, performs the required calculations for 
each vertex, stores data from output registers in memory, and then exports data to integer 
or floating point numbers of different sizes. 

* A polygon list builder unit that creates lists of polygons that the pixel processor must 

draw. 

* The Polygon List Builder (PLB) command processor reads and executes commands from 


the command list stored in memory. 


The pixel processor consists of: 
* A polygon list reader that reads the polygon lists from main memory and executes 
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commands from the lists. 

* The Render State Words (RSWs) component is a data structure in main memory that 
contains the render state of polygons. The different pipeline stages in the renderer each 
reference the RSWs to determine how to process the primitives. 

* The vertex loader fetches the required vertices from memory for each primitive in the 
polygon list. 

* The triangle setup unit takes data from the vertex loader and polygon list reader and uses 
vertex data to compute coefficients for edge equations and varying interpolation 

equations. 

* The rasterizer takes coefficients and equations from the triangle setup unit and uses these 
to divide polygons into fragments 

* The fragment shader is a programmable unit that calculates how each fragment of a 
primitive looks. 

* The blending unit blends the calculated fragment value into the current framebuffer value 
at that position. 

* The tile buffers take inputs from the fragment shader. The buffers perform various tests 
on the fragments, for example Z tests and stencil tests. When the tile is fully rendered it is 
written to the framebuffer. 

* The writeback unit writes the content of the tile buffer to system memory after the tile has 


been completely rendered. 


Level 2 cache controller hardware architecture 


Figure 1.4-4 shows the main functional blocks of the Level 2 cache controller. 
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AXI Read AXI Read AXI Read AXI Read AXI Read 
slave | buffer slave | buffer slave | buffer slave | buffer slave | buffer 


—1 Cache line fetcher 


r 
l 
l 
l 
l 


Write AXI 
buffer Master 


<4- - -- Request paths 

= —> Bidirectional request path 
«a Read or write data paths 
+> AXI signals 


Figure 9-47 Level 2 cache controller hardware architecture 


The Level 2 cache controller consists of: 


* An APB slave providing an interface to enable bus masters to control the Level 2 cache. 
* An Arbiter accepting memory access requests into a circulating loop. They then keep 
circulating in the loop until the Access router determines that they can be taken out of the 
loop. 

* A Tag accessor that performs a cache lookup to see if data is in the cache. 

* An Access router for each read or write request that matches the AXI ID and the 
timestamp of the current request against all other requests in the loop. 

* The Replay buffer that handles all request collisions of data. 

* The Cache tags unit that holds a pipelined SRAM for the cache tags. 

* The Cache line fetcher that draws the external data from the AXI master interface. 


* The Cache SRAM that is the actual data store of the cache. 
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9.5.3.3 Functional operation 


9.5.3.3.1 Geometry processor component functionality 


These components consist of: 

* Vertex shader command processor 
* Vertex shader core 

* PLB command processor 

* PLB. 


Vertex shader command processor 


The vertex shader command processor reads and executes commands from a command list 

stored in memory. The command list is a list of commands intended to set up and configure 

execution of the vertex shader core. This enables the vertex shader core to execute multiple 
jobs 

without CPU intervention. 


Vertex shader core 
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Vertex shader core 


16 work registers 


Execution units 
E Flow control unit M 
E Lookup table unit E 
Input Input Ii Adder 0 | Result Output 


registers multiplexer pia selection registers 
Adder 1 


— S 
Fr 


Constant value registers 


The vertex shader core consists of: 

* Vertex loader 

* Vertex shader 

* Vertex storer. 

Vertex loader 

The vertex loader is a DMA unit that loads per-vertex data for processing. It can accept data 

from up to 16 distinct streams, each corresponding to one of 16 input registers in the vertex 

shader. 

Vertex shader 

The vertex shader is the most important single unit of the geometry processor. This unit 

performs most of the required calculations for each vertex. The vertex shader runs a program 
on 

each vertex of a 3D model, typically performing T&L for the model. 

Vertex storer 

The vertex storer stores data from the output registers of the vertex shader, in memory. The 

vertex storer can convert data from 32-bit floating point format to fixed point or floating point 

formats of different sizes. 
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PLB command processor 

The PLB command processor reads and executes commands from a command list stored in 

memory. The command list sets up and configures execution of the PLB. This enables the 
PLB 

to execute multiple jobs without CPU intervention. 


PLB 

The PLB creates lists of polygons that the pixel processor must draw. For each polygon in a 

scene, the list builder decides which tiles the polygon covers, and adds the polygon to the 
lists 

that draw those tiles. The PLB only adds a polygon to lists where the polygon might have to 
be 


drawn, reducing the work involved when the pixel processor renders the scene. 


9.5.3.3.2 Pixel processor component functionality 


The pixel processor consists of the following components: 
* Polygon list reader 

* RSW behavior 

* Vertex loader 

* Triangle setup unit 

e Rasterizer 

* Fragment shader 

* Blending unit 

* Tile buffers 

* Tile writeback unit 


Polygon list reader 
The polygon list reader reads the polygon lists from main memory and executes commands 
from 
the lists. Each primitive in the polygon list contains indices to the corresponding RSW and 
vertex data for that primitive. The polygon list reader passes on information about the 
primitives 
and controls the operation of the GPU. 
RSW behavior 
The RSW is a data structure in main memory that contains the render state of polygons. This 
render state conforms to the definition in the OpenGL ES API. The RSW defines how to 
rasterize and render the polygon. The GPU keeps a local cache of RSWs for immediate 
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processing. The different pipeline stages in the renderer each reference the RSWs to 
determine 
how to process the primitives. Therefore RSW data must be available to the renderer for all 
the 
primitives currently in the pipeline. Because the GPU permits RSW data for many primitives 
to 
be active at the same time there is no requirement to stall or flush the pipeline for a change of 
renderer state. 
Vertex loader 
For each primitive in the polygon list, the vertex loader fetches the required vertices from 
memory. The vertices must be fully transformed to screen co-ordinates, typically by running a 
vertex shader program in the geometry processor. When all the vertices required by a 
primitive 
are available, the full vertex set is sent to the triangle setup unit. 
Triangle setup unit 
The triangle setup unit takes data from the vertex loader and polygon list reader and uses 
vertex 
data to compute coefficients for edge equations and varying interpolation equations. The unit 
passes the results of its computation to the rasterizer. 
Rasterizer 
The rasterizer takes coefficients and equations from the triangle setup unit and uses them to 
divide polygons into fragments. The rasterizer generates fragments that align with pixels in 
the 
tile and passes the fragments in to the fragment shader and then to the blending unit. 
Fragment shader 
The fragment shader is a programmable unit that calculates how each fragment of a primitive 
looks. The fragment shader program specified in the RSW for the primitive is executed for 
each 
fragment produced by the rasterizer. The fragment shader program consists of Very Long 
Instruction Words (VLIW), and can use all of the functional units of the fragment shader core 
in a single instruction. 
Blending unit 
When a fragment successfully exits the fragment shader, the blending unit blends the 
calculated 
fragment value into the current tile buffer value at that position. The current RSW selects the 
blend operation to use. 
Tile buffers 
The tile buffers take inputs from the fragment shader. The buffers perform various tests on 
the 
fragments, for example Z tests and stencil tests. When the tile is fully rendered it is written to 
the framebuffer. Four subpixel values are stored for each visible pixel, to support 4x 
anti-aliasing without performance degradation. The tile buffers include: 
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* an 8-bit stencil buffer that stores stencil values 
* a 24-bit Z buffer that stores depth values 
* a 32-bit color buffer. 
Tile writeback unit 
The writeback unit writes the content of the tile buffer to system memory after the tile has 
been 
completely rendered. 


9.5.3.3.3 System bus interface 


9.5.3.3.4 


All memory accesses pass through the shared memory interface. The interface converts the 
internal memory request signals to standard AMBA AXI signals. 

The system bus interface can be stopped and restarted through the APB configuration interface. 
The interface asserts the interrupt if a bus access causes an error. 

Software can configure the system bus interface to only permit writes to a specific address 
range. To do this it writes the low address to a specific low boundary register and the high 
address to a specific high boundary register. It also writes to a specific write boundary enable 
register to enable the write boundaries. The reset behavior is to disable the write boundaries. 
When the write boundaries are enabled any attempts to write outside the set boundaries generate 
a write boundary error interrupt and stop the memory interface. To clear this error the system 
must reset the GPU. Methods for controlling how the GPU works with the memory system are 
also available through the MMU. 


Memory management 


The GPU contains several MMUs to translate and restrict memory accesses that the pixel or 
geometry processors initiate. An MMU is configured by writing to control registers, and uses 
in-memory page table structures as the basis for address translation. 


The MMU divides memory into 4KB pages, where each page can be individually configured. 
For each page the following parameters are specified: 


* The physical memory address of the page. Known as address translation or virtual 
memory, this enables the processor to work using addresses that differ from the physical 
addresses in the memory system. 


* The permitted types of accesses to that page. Each page can permit reads, writes, both, or 
none. 


The MMU uses a 2-level page table structure: 
1. The first level, the Page Directory consists of 1024 Directory Table Entries (DTEs), each 
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pointing to a Page Table. 


2. The second level, the Page Table consists of 1024 Page Table Entries (PTEs), each 
pointing to a page in memory. 


Figure 1.4-5 shows the structure of the two-level page table. 


MMU_DTE_ADDR 


MMU configuration DTE 
registers Page directory 


9.5.4 Graphics-pipeline-level operation 


The Mali-400 MP GPU implements a graphics pipeline supporting the OpenGL ES and 
OpenVG Application Programming Interfaces (APIs). This section describes: 
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9.5.4.1 Graphics pipeline overview 
(Start processing) 
-— 
Modelling 
transformation 
y Per-vertex operations 


and primitive assembly 


L 


) 


, Rasterization and 
fragment shading 


Blending and 


'framebuffer operations 


(End processing ) 


The GPU implements the graphics pipeline through data structures and corresponding 
functional blocks. 


9.6 MIPI DSI 


Please refer to : DWC mipi dsi host databook.docx 
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9.7 MIPI CSI 


Please refer to : TShark MIPI CSI2 Controller Module Design Spec.doc 


9.8 MMU 


9.8.1 Overview 


The MMU provides memory address mapping from Virtual Address(VA) to Physical Address(PA) 
for AXI Bus interconnection. 


9.8.2 Features 
e Early burst termination not supported for AHB slave interface 
e Support 32-bit AW/AR channel address mapping for AXI Bus 
e Virtual Memory space size configurable 
e Page size configurable 
e TLB (Translation Look-aside Buffer) size configurable 
e Bypass mode with zero-cycle latency 
s 1-cycle address translation latency on TLB hit 
e 3-cycle address translation latency on TLB miss and PTW (Page Table Walk) 
s RAM clock frequency configurable 
e Optional register slices for VA & PA 
e Round-Robin arbitration between AHB/AW/AR channel PTW 


9.8.3 Function Description 
The MMU support AW/AR channel address translation for AXI Bus interconnection. 
By default, the valid virtual memory address space is 64M Byte (0x0000_0000 ~ OxOSFF FFFF) 
and each page table is 4K Byte, then there are 16K (64M/4K) pages could be accessed by AXI 
Bus. These 16K page tables could be assigned to discontinuous physical address space as below, 
so the MMU is designed for mapping the virtual address to physical address. 
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VA PA 
Page Table address Page Table address 
(14-bit) 


(20-bit) 


The MMU structure is shown as below and includes 4 parts: 
e Internal RAM 

e AHB Config unit 

e Address Translation 

e RAM matrix 


AW Address 


—VA of AW Channel TLB 1 PA of AW Channel => 
Translation 


AR Address 


E PA of AR Channel => 
Translation 


RAM 
(16Kx20b) 


Internal RAM 

The Internal RAM could be updated by SW and stored address translation data. 

The AXI address width of AW/AR channel is 32-bit([31:0]). The lower 12-bit([11:0]) presents the 
internal offset of a 4K page, the upper 20-bit([31:12]) is the address of each page. 

For VA, only 14-bit([25:12]) is valid because of the 64M Byte memory space, so the internal RAM 


has 16K depth(14-bit address width) and 20-bit data width. 
V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1482 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ge} SPREADTRUM | SC9830A Device Specification 


AHB Config Unit 

The Config Unit provide AHB Bus interconnection to set MMU registers which could controlled 
MMU function and update internal RAM data for SW configuration. 

Please refer to Section 0 for the details. 


Address Translation 

The Address Translation module translated the input VA to the output PA. Each address 
translation module supports 8 TLB entries. 

When AW/AR reguest is received, this module try to find existed VA in the TLB. If TLB is not hit, 
then this module start PTW and access to RAM, the return data is used to address mapping and 
update TLBs. 


31 26 25 12 11 
VA || 1] (14bit) tm 
| SVJ 0 
PA (20bit) t 


Operation latency 

€ Bypass: 0 cycle 

€ TLB hit: 1 cycle 
register output address of TLB result 

€ TLB miss: 3 cycles: 
one cycle is used to issue read request to RAM , one used to read data from RAM, the final one is 
used to register output address which is better for interface timing. 


RAM Matrix 

The Ram Matrix could handle 3 RAM access requests which are AHB Read/Write, AW channel 
PTW and AR channel PTW. If more than one request are received at the same time, The RAM 
matrix performed Round-Robin arbitration strategy and grant only one request access RAM. 


9.8.4 Module Configuration 


Parameter Range Defaul | Description 

t 
MMU TLB NUMBER [2, <) 8 The number of TLB entries 
MMU_VT_ADDR_BWID [7, 18] 14 Bit width of the virtual pagetable size. 


The number of entries in the pagetable 


will be 2MMU_VT_ADDR_BWID 
MMU PAGE INDEX BWI | [8,19] |12 Bit width of the page size. The page 
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oMMU PAGE INDEX BWID bytes. 


D size will be 


Note: the size of virtual memory address space that wil be mapped is 
2^MMU VT ADDR BWID-« MMU PAGE INDEX BWID) Byte 


9.8.5 Operation Flow 
The operation flow of the MMU is shown as following: 


a) After Reset, SW set MMU&TLB disable by AHB interface. 

b) RunRAM initialization and load all address mapping data. 

c) SW could set MMU enable and run MMU address mapping for AXI bus. 

d) When MMU is running, SW could update RAM data by AHB interface as well, but TLB must be 
disable before each update operation in order to guarantee the consistence between TLB and 
RAM. 

SW | HW 
| 
| 
Disable 
MMU&TLB | 
| > 
RAM 
Initialization | 
Enable | ot arbiter 
MMU&TLB grant? 
| PA Address TLB Address VA Address 
Translation (1 cycle) Bypass 
| (3 cycles) y (0 cycle) 
| 
| f 
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9.8.6 Register Descriptions 


Offset Address [Name  Beseipion | 
0-((2^MMU. VT. ADDR BWID«2))-4) | MMU_MAPPING_DATA | MMU Mapping Data Register. 


(24(MMU_VT_ADDR_BWID+2)) MMU_CTRL MMU General Control 
Register. 


Notes: 


€ Offset address must be word aligned. 


@ The register address should be changed with the configurable virtual address bit width. 
For example: If the virtual address bit width(MMU_VT_ADDR_BWID) is 14, then the parameters 
should be: 


M Register address space size is: 0x20000 
M The offset address of MMU Mapping Data Register is : 0 ~ OxFFFC 
m The offset address of MMU General Control Register is : 0x10000 


9.8.6.1 MMU_MAPPING_DATA Register 
ŅINA ee, NN 
Name Value 
AD 31:MMU PAGE INDEX BWID Lr mapping data for internal 
gene um rr E 


9.8.6.2 MMU CTRL Lx 


Value 


tart | iu _addr L :20] | WR | 12'hO | The start address of MMU mapping, unit is MByte. 
For example: if Start MB_addr is 12'h100 and 
Mapping are is 64MB, the address of MMU 
mapping IS 
Hess 32'h1000 0000 ( (Start MB address, 
end addre 32'13FF FFFF 
Start. MB address: 12'd64, 20'h0) - 32'd1 


PRESERVED |1933] |HO | | Reserved m 


LORE Ave" LK_div2_en or 1'b0 AIS flag if RAM clock runs at 1/2 of MMU 
clock. 
1: Enable. 
0: Disable. 
TLB_en [1] WR | 1'bO TLB enable flag. 
1: enable TLB. 
0: disable TLB and clear all TLBs. 
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MMU enable flag. 
1: Enable MMU address mapping function. 


s eph MMU function and all address will be 


Notes: Bit "RAMCLK div2 en" should be enabled if the RAM cannot run at the same clock 
frequency of AXI bus. In this situation, the latency of address translation on TLB miss will be 4 
cycles. 


9.8.7 GSP MMU Configuration 
The configuration for GSP MMU is shown below: 


MMU TLB NUMBER The number of TLB entries 


MMU VT ADDR BWID 13 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 8192. 

MMU PAGE INDEX BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for GSP MMU is decided by its MMU VT ADDR BWID (13) and shown below: 


Offset Address [Name [Description —  ] 
0-0x7FFC MMU MAPPING DATA | MMU Mapping Data Register. 
0x8000 MMU CTRL MMU General Control Register. 


9.8.8 MM MMU Configuration 


The configuration for MM MMU is shown below: 


MMU TLB NUMBER The number of TLB entries 


MMU VT ADDR BWID 15 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 32768. 

MMU PAGE INDEX BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for MM MMU is decided by its MMU VT ADDR BWID (15) and shown below: 


Offset Address [Name  beseipton — | 


0-0x1FFFC MMU MAPPING DATA | MMU Mapping Data Register. 
0x20000 MMU CTRL MMU General Control Register. 
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99 Multimedia Clock Control Register 


9.9.1 MM_MM_CLK_RF Register Address Map 
Base address: 0x60E00000, 


[offset Addr [Name [Description 7] 


9.9.1.1 clk_mm_ahb_cfg 


0x00000020 clk_mm_ahb_cfg (0x00000000) clk_mm_ahb_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_mm_ahb_cfg 


alue 
31:24] [RO [0x0 | Reserved 
23:16] | RO |Ox0 |Reseved —0 1  ———— | 
[reserved H H HTH [RO [0x0 [Reserved — 0 1 0 0 0 j| 


T ae 
clk_mm_ahb_sel 0x0 CIK mm ahb sel: clk_mm_ahb source 
selection 
2'h0: clk_26m 
2'h1: clk 96m 
2'h2: clk 128m 
2'h3: clk 153 6m 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 1487 of 1498 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


LS1SPREADTRUM SC9830A Device Specification 


9.9.1.2 clk_sensor_cfg 


0x00000024 clk_sensor_cfg (0x00000001) [clk sensor cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


CIK sensor 
_sel 


Pow 
|| —NNENMENM M 


reserved clk_sensor_div reserved 


clk_sensor_cfg 


alue 
31:24] [RO | 0x0 | Reserved | 
23:16] [RO | 0x0 |Heseved — 0 0 0 0 0 0 | 
15:3] [RO [OxO | Reserved _ _ —— —— ~ | 
ek sonor dv e I clk_sensor_div: clk_div = clk_src/(div +1 
EIB) U IE 


reserved 1| | RO {| 0x0 | Reserved 


a aar sensor_sel at S w LE clk_sensor_sel: clk sensor source selection 
2'h0: clk 26m 
2'h1: clk 48m 
2'h2: clk 76 8m 
2'h3: clk 96m 


9.9.1.3 clk_ccir_cfg 


[ _0x00000028 | ^ ^ ^ clik ccir cíg(0x00000000 ^ ^ | 
EINE BER RE NEGE NE REGE CENE NECARE 


reserved reserved 


clk_ 
reserved reserved ccir 


clk_ccir_cfg 


Value 


31:24] | HO. | 0x0__| Reserved 


23:17] | HO. | USU | Reserved 


clk ccir pad sel | [16] RW 0x0 clk ccir pad sel: clock source from pad, active 
high, default value =1'hO 


|reserved [[15:8] |RO | 0x0 | Reseved — 1 1 j| 
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[reserved — |[/:1] [RO [0x0 | Reserved 


Reserved] 
clk_ccir_sel [0] RW 0x0 clk_ccir_sel: clk_ccir source selection, default 
value = 1'hO 


9.9.1.4 clk_dcam_cfg 


0x0000002C clk_dcam_cfg (0x00000000) [clk dcam cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_dcam_s 
reserved reserved a 


NT 
rt | oo | o 


clk_dcam_cfg 


alue 
31:24] [RO | 0x0 | Reserved | 
25:16] |RO [0x0 |Reseved —0 000 
reserved. H H HTH [RO |0x0 | Reserved | 
[reserved — |[/:2] [RO [0x0 [Reserved CC 


aa a dcam_sel L S RW 0x0 clk_dcam_sel: clk_dcam source selection 
2'h0: clk_76_8m 
2'h1:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 


9.9.1.5 CIK vsp cfg 


| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 [19 | 18 | 17 | 16 | 
| Name | — 1 reswa — 0 0 0 0 | reserved 

KBr ss S S S 
| Reset | o ^ o | o j| o | oļojļjoļojoļoļjoļjoļj oj oļo o) 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ' 5 | 4 / 3 | 2 j| 1 J| O | 
| Name |  reseved reserved T ET 
| Type . -— | 1 MM 
[Reset | o | o j o j| o j ojo jo jo jojo opo opo jo) o| 


clk vsp cfg 


Value 


31:24] |RO | 0x0 | Reserved _ _ 


23:16] |RO [0x0 | Reserved —. 0 0 0 | 
[reserved — |[15:85] |RO [0x0 | Reserved — .— 1 j| 
[7:2] [RO [0x0 |Reserved .  .— | .— — — — — y 
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clk_vsp_sel [1:0] RW 0x0 clk_vsp_sel: clk_vsp source selection 
2'h0: CIK 76 8m 
2'h1:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 


9.9.1.6 clk_isp_cfg 


0x00000034 cik_isp_cfg (0x00000000) [| cikispeig | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_isp_cfg 


alue 
31:24] [RO  |0x0 | Reserved —0  — 1 0 0 0 | 
23:16] | RO |0x0 |Heseved — 0 0 | 
[reserved — — [[I5:8] [RO [0x0 [Reserved | 


[7/2] | RO | 
clk isp sel [1:0] RW 0x0 clk_isp_sel: clk_isp source selection 
2'h0: clk 76 8m 
2'h1: clk_128m 
2'h2: clk_256m 
2'h3: clk 312m 


9.9.1.7 clk jpg. cfg 


0x00000038 clk jpg cfg (0x00000000) clk jpg cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk jpg cfg 


Value 


31:24] |RO H 0x0 H Reserved — — j| 


23:16] [RO | USU | Reserved _ __ _ i O 
[reserved — |[5:8] [RO |0 | Reserved _ _ _ . — | 
[reserved — |[72] |HO [0x0 | Reserved | 
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clk_jpg_sel [1:0] RW 0x0 clk sel: clk source selection 
mis TATE 76 Baa 
2'h1:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 


9.9.1.8 CIK mipi csi cfg 


0x0000003C cIk mipi csi cfg (0x00000000) 
EINER AE NEAR IE AENEHE RENE RR 1761 


E ——- reserved reserved C 


reserved reserved 


pe «es US; EE 
Ksenons 


clk_mipi_csi_cfg 


e lr" R emm 
alue 

[reserved — |[31:224|] |RO [O | Reserved | 
[reserved | [23:17] | HO. |Ox0 | Reserved —  h  .— .—  — j| 
KU pad [TST SON clk mipi csi pad sel: clock source from pad, 
sel active high, default value =1'hO 

[reserved | [15:8] |HO  |Ox0 |Reserved — |.  — j| 
[reserved |[70] [HO [0x0] Reserved | 


9.9.1.9 clk_cphy_cfg_cfg 


0x00000040 clk_cphy_cfg_cfg (0x00000000 [ cik_cphy cfg cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


BU reserved reserved 


| Type | ooo ooo ET 
KCN sai as I SE ME 


CIK cphy cfg cfg 
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reme | mr I < UK 
Value 


31:24] |RO | 0x0  |Reseved — 0 0 j| 
23:16] | HO |Ox0 |Heseved ——0 > | 


[reserved — . [15:8] |RO | 0x0 | Reserved — 1 .— 1 j| 
[reserved — [[7:1] [RO  |O0x0  jHeseved — .— 1 0 1 0 | 


clk cphy cfg sel | [ 0] RW 0x0 CIK cphy cfg sel: CIK cphy cíg source 
Ta J RN selection, default value = T0 


9.9.1.10 clk_orp_tck_cfg 
| 0x00000044 | cik orp tck_cfg(0x00000000) | EE | clkorptckcfig | 


Te AE NE BEE NE REIN 


reserved reserved 


reserved reserved 


clk orp tck cfg 


Bud BERI ja 
alue 
[reserved —  |[31:224|] [RO |Ox0 | Reserved | 
|reserved — | fal [3:7] [RO__|0x0__|Resewed SSCS 
clk_orp_tck_pad_sel: clock source from pad, 
sel active high, default value =1'hO 
[reserved sf [75:8] |RO [0x0 |Reserved | 
[reserved |[70] [HO [O | Reserved | 


9.10 MM AHB control register 


9.10.1 MM TOP MM AHB RF Register Address Map 
Base address: 0x60D00000, 


Offset Addr [Name [Description —  — —] 
0x0000 AHB EB AHB EB 


01000 AHB EB SET [o] 
02000 AHB EB CLA C 
0x0004 AHB_RST AHB_RST 
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oxi004 AHE RSTSET EE 
0x2004 AHB RSTCLR = 
0x0008 GEN_CKG_CFG GEN_CKG_CFG 


0x000C MIPI CSI2 CTRL MIPI CSI2 CTRL 
0x0010 MM QOS CFG MM QOS CFG 


9.10.1.1 AHB EB 


AHB EB (0x00000000 
AHB EB SET 
AHB EB CLR 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


E 

i | e e $ p! rid AM 

reserved E 
= K ES ES 


RE 
E. REINUMECHRCRCNNUNUCNUH ete A DEMO NEGRA UR 


AHB EB 


Clear Value 


[reserved — |[3::8] (RO | «— | Heserved 

[MMU EB n [RW —[SC oo —MMU EB — — — — — — 
[CKG EB. [6] [RW SC (MO jCKGEB |  X— X— — . 
| JPG EB [5] (RW (SC (MO TPG EB 
CSI EB. j[4 (RW (SC KO _ |CSIEB i U O 
|VSP EB. [[3] (RW (SC KO VSP EB 
ISP EB j[2 RW (SC (KO  Á'ISP EB — — — | 
CCIR EB. [1] RW (SC KO  Á|CUIREB > — —— — O 
[DCAM_EB [[0] [RW [SC  jOxX0 DCAMLEB . | 


9.10.1.2 AHB RST 


0x00000004 AHB RST (0x00000800) AHB RST 
0x00001004 AHB RST SET AHB RST SET 
0x00002004 AHB RST CLR AHB RST CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 
Set/Cir [EEPSEPTERSIS INOS EN]) 
| Reset | o | o [o | oļ oļoļoļoļoļoļoļjoļjoļoļo to | 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 ^ 4 | 3 | 2 J| 1 | 0 | 
LXEFIBIEIFIEIEHEIEIEIEEMEIBEEAIAEIE 
erv U_ G_ _M 120 | T S M2 M1 MO G S P C L R AM 
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TX_[05 _S = 
n _| SO OF M OF i 
FT | T. Te T: 
RS RS RS RS 
T T T T 
| Rw | R 
| sic | S 
EH 


| Type [Ro | nw | Aw | nw | Aw | Rw | Ew | RW | 
SeUCIr | | | sic | sc | sic | sic | sic | sic | sic | 
[Reset | o | o jo j| o j 1] o j ojo | 


AHB RST 


Clear Value 


| reserved — [|[91:15 | | [0x0 | Reserved | | | | | O O 
M "HU OFT RE- [14] LS — 0 — MM — 


CRE OFT_R 0x0 KG.SOFT RST 


CAN | 


FOTSOFTRS [10] RW 0x0 ROT SOFT RST 
CANE OFT R |19] R 0x0 AM2 SOFT RST 
CAWI SOFTR [8] R 0x0 CAM1_SOFT_RST 
CAMO- OFT R |17] 0x0 AMO SOFT RST 
Ere SAY WEST -H-EI— ON [RO TEST — 


[RW T SC  [OxO | OFT_RST 
V PSC OFT R E RW 0x0 V E OFT RST 


ar P CFG iii LEN 3] KU N we IN ETS P_CFG_ SENSE | T 
TO OFT [[2] RW 7 0x0 ISP_LO OFT_RST 
X 
IR SOFT RS TTT RW 7 0x0 IR SOFT RST 


c 


9.10.1.3 GEN CKG CFG 
0x00000008 GEN CKG CFG (0x00000000 GEN CKG CFG 
| Bit | 


reserved 
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EH — CUR 


ER —— — 3, 5  — O oo oo os LA NC 


GEN CKG CFG 


Value 


[[81:9] |HO [0x0 | Reserved 1 0 0 y OO 


MM MTS AXI |[8] HW 0x0 "UMSMPCAXLCKGEN  — — — | MIX AXI CKG EN 
H 


I -AXL ORG | [6] 0x0 JPG AXLCKG.EN 
VSP-AXLCKG- [5] 0x0 VSP AXI CKG EN 
E P_AXICKG F | [7] 0x0 ISP AXI CKG EN 
DCAM AXLCK |[3 R 0x0 DCAM_AXI_CKG_EN 


ENSOR CKG_ | [2] RW 0x0 ENSOR CKG EN 


EN 
MIPI CSI CKG 1 HW 0x0 MIPILCSI CKG_EN 
K JI RW 0x0 KG_EN 


W 
W 
W 
W 


9.10.1.4 MIPI_CSI2_CTRL 


0x0000000C MIPI_CSI2_CTRL (0x0000000C) MIPI_CSI2_CTRL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


MIPI CPH 
reserved Y SAMPLE 
.SEL 


E 
-pee 
S 20 01701 21-1021 o poet 


MIPI_CSI2_CTRL 


Value 


[[31:5] |HO  |OxO. | Reserved — 1. 0 0 0000 00 | 


MIPI CPHY SA 4: 3J RW 0x1 MIPI CPHY SAMPLE SEL 
cere e [RW [Ot OSI 1 
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NC MODE LT eem TEST er — — — 
NC. MODE 


ST C ae TE |[1] MIPI CPHY TEST CTL 


ri M 


9.10.1.5 MM QOS CFG 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 
Name | aos R.DGAM |  aosw pean |. QoS eG eos | 
| Reset | o 


| Name | cosniP — | oswisp |  aosavs? — | — QoswvsP | 
| Reset | o | o | o j| o j ojo jo jo jo po opo o po jo)» | 


MM QOS CFG 


aiue 
| QOS_R_DCAM _| [31:28 QOS for DCAM Read 


[OOS W DCAM [27:24 QOS for DCAM Write 
[GOS R JPG — [920 QOS for JPG Read 


|[[19:16] | RW |Ox0. | QOSforJPG Write — 9^ — | 
GOS R_ISP [15:12] | RW. | Ox0. | QOS for ISP Read 
OOo Nr O ote  — 
FGOS-W. VSP— [13:0] -[ RW. 0x0 1 GOS for VSP Write — — — — — ——3À] 


9.11 GPU Clock Control Register 


9.11.1 GPU TOP GPU APB RF Register Address Map 
Base address: 0x60100000, 
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Offset Addr Tes Testos 7 
0x0000 APB_RST APB_RST 
ox 000 APB AST SET pou 


w00 [assen —— | — — — — — — | 
[oq fas LK OTRLSET [| — — — — — 
[ma  ae&eikcmuaR | — 


9.11.1.1 APB RST 


0x00000000 APB RST (0x00000000) APB RST 
0x00001000 APB RST SET APB RST SET 
0x00002000 APB_RST CLR APB_RST CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Ty pe | 
"eset | 


- B 


BITN 5 $1 5 a 
Sec | —————— 7 | 
Presto [oo [ooo OUO [oo [oo [oo [ot 


APB_RST 


Clear Value 


| reserved | RH 1 | | USU | Reserved | 


Lati 0 i ac I ac EN 


9.11.1.2 APB CLK CTRL 


APB CLK CTRL CLR 
| Bit [931 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 [19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
Set/Clr 


[VĒ SE UN SC I I TF NINE IE SS PII IAEA SEN N) 
| Reset | o ^ o | o | o | o [| o | o [o j| opo opo o jojo.) o 
| Bit [| 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 ! 5 | 4 ! 3 | 2 | 1 J| 0 | 


LK GP 
reserved G S U- CLK GPU SEL 
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APB_CLK_CTRL 


Clear Value 


[reserved —— — j[3t:6] [RO | |0 | Reserved «—0 1  — | 


"GER GPU DV 1 PU DIV ||*4] [RW SC [0x0  |GCLK GPU DIV 


Preserved a — HR — L- — 030 eed —-— — — — —] 
LK GPU SEL [[2:0] [RW [SC  [|Ox2 [CIK GPU SEL 
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